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During the International Gecphysical Year (IGY) a broad program in 
micrometeorology was conducted in the polar regions. This program, under 
the direction of the USNC-IGY Glaciology Panel, initiated by the late 
Dr. Richard Hubley, was of spec.al interest to the Department of the Arny 
which was conducting microclimatic research at verious Army test sites. 
The Quartermaster Corps, which has | cognizance ‘for. applied environmental 
research within the Department of the Army, was especially interested in 
obtaining microclimatological data’ from the most extreme cold environment 
on earth. A representative of the QM R&E Command, Natick, Massachusetts, 
while attending the 6th meeting of the Technical Panel on Meteorology for 
the IGY, proposed that the QMC conduct a program in micrometeorology at 
Little America V. The USNC-IGY accepted the QMC proposal to conduct a 
program to determine energy exchanges near the surface through a study 
of temperature and wind profiles. This program was operative at Little 
America V from April through October 1957 und was then moved to the 
South Pole where it was maintained from January through November 1958. 


Data for’the South Pole are presented here;.a separate data summary 
report will be published for Little America V. The analysis of data 
from these two stations will also be published. These gradient measure- 
ments of temperature and wind are the only continuous micrometeorological 
measurements ever taken in the interior of the Antarctic continent and 
they have led to a better understanding of the climatology of the envi- 
ronmental laycr of the South Pole area. 
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eT ABSTRACT 


The micrometeorvlogical program conducted at <he South Pole by the 
Quartermaster Corps was part of the USNC-IGY giaciology program in the 
Antarctic fur the International Geophysical Year. Yt represents the 
only study of continuously-recording temperature and wind profiles in 
the interior of the Antarctic continent during tHe TGY?° THE data- 
reducti:n program was sponsored in part by a National. Science Foundation 
prant admittistered by The Ohio State University Research ‘Foundation. 

This report presents hourly and daily data fron tie’ tetperature and 
wind profile studies that were conducted at the South Pole. A brief 
text describes the station and’ ‘{ts’ géiteval Ui imitvlogy, ‘the program and 
instrumentation, the data-reduction system, ‘knd' ‘thé’ presentation of data. 

cat SeBM (oot codoudotem yooh my 

Temperature profiles were fitavured "on 279 daly DeBieen 3 February 
and 22 November 1958, aad wind profile measurements were taken on 303 
days betweén 1 January and 22 November'1958,° Yempecatures were’ measured 
with very fine gauge copper-constantan thermocouples at,7 depths. (-800, 
-250, -50, “25, -10, -5, and -2 centimeters), stirtate,’ and 9 heights 
(3, 6, 12, 25, 50, 100, 200, 400, and 800 centimeters). Wind profiles 


were measured with small plastic 3*tup ahemobolers'at the sie heights 
as the top & thermocouples (25 to 800 centimeters). 


A = BAG as 


The presentation of temperature profile data inclydes hourly and 
daily mean ‘temperatures in degrees Centigrade fot’S depths (-250 and 
-800 centimeters are excluded), surface, and all heights. The tempera- 
ture-measuring system recorded 18.7 cycles during a complete fie ; 
Tables of temperature profile data indicate the pumber of bservat ions 
used to Suite hourly and daily mean temberatukes’ for ehc evel. 
Tables o! w : profile data show the wind, speed. in centimeters per 
second at all’6 levels. 
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SOUTH POLE MICROMETZOROLOGY PROGRAM 
PART I: DATS. PRESENTATION 


Le Introduction 


As part of the USNC-IGY glaciology program in the Antarctic, the 
Quartermaster Corps, U.S. Army, maintained micrometeorological programs 
at two U.S. stations which had vastly different climates: Little America 
V (1957) and the Amundsen-Scott South Pole IGY Station (1958). The South 
Pole micrometeorological program was basically the same as the one con- 
ducted at Little America V. Improved instrumentation, measurements at 
additional depths and heights, a longer period of record, and a year's 
experience in the Antarctic combined to make it a better program. The 
interior location of the station, consistently good weather, and winds 
blowing almost constantly from the same quadrant, all helped to make the 
site an ideal location for such a study. This program represents the 
only continuously-recording temperature and wind profile study ever con- 
ducted in the interior of the Antarctic continent. It was discontinued 
in November 1958 and has not been reactivated to date. 


The Amundsen-Scott South Fole IGY Station (Fig. 1), hereafter re- 
ferred to as the South Pole Station, is on the South Polar Plateau at 
the Geographical South Pole. It has an elevation of 2,800 meters, which 
is also the depth of the snow and ice at the station. Eight hundred 
kilometers from the South Pole, along the 65th W meridian, elevations 


[SOUTH POLE STATION 
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Pigure 1 


rise to 4,270 meters. The Geographical South Pole is almost equidistart 
from the Ross Sea and Weddell Sea, teing approximately 1,125 kilometers 
from each. Tre South Polar Plateau is a vast featureless desert of snow 
varying from 1,000 to over 34,000 meers in depth. There are no mountains 
or nunataks withir. 200 kilometers of the South Pole. Although the plateau 
appears to be relatively level, the surface is gently rolling or undulating. 
The consistency of the prevailing wind direction results in the same gen- 
eral orier.tation of all surface features. 


The QMC micrometeorological program was oyerative within Limitations 
imposed by the equipment and lack of personnel. The intention was to 
record continuous measurements of temperatures and several hourly pro- 
files of wind speeds each day. Temperature profiles, recorded on 279 
days between 3 February and 22 November 1958, included measurements at 
7 depths (-800, -250, -50, -25, -10, -5, and -2 centimeters), surface, 
and 9 heights (3, 6, 12, 25, 50, 100, 200, 400, and 800 centimeters). 
Wind profile measurements at 6 heights (25, 50, 100, 200, 400, and 800 
centimeters) were made on a total of 303 days between 1 January and 
22 November 1958, with daily profiles taken from 6 May through 22 No- 
vember. Arien deposits would collect on the cups after an extended 
exposure during iight to moderate winds; consequently, wind profiles 
were usually restricted to 4 or 5 a day. Additional profiles were taken 
whenever unusual meteorological phenomena were occurring, although the 
wind counter system was used judiciously because of the short life 
expectancy of the counters. 


The QMC micrometeorology prcegram was part of the Antarctic IGY 
glaciology program, although it was interdisciplinary, including both 
glaciological and meteorological measurements. The glaciology progr, 
sponsored by the Arctic Institute of North Americas, was conducted by 
Mario Giovinetto of La Plata, Argentina, and is the subject of a report* 
published by The Ohio State University Research Foundstion. 


There was a certain amount of overlap in the subsurface temperature 
meisuremerts taken by the Quartermaster Corps (QMC), thi: U.S. Weather 
Bureau (USWB), and the Arctic Institute of North America (AINA). The 
QMC had #30 gauge copper-constantan probes at -2, -5, -10, +25, -50, 
-250, and -800 centimeters that were recording continuously. The USWB 
had thermohms at -100 and -250 centimeters which algo were recording 
continuously, and AINA had thermohms at -150, -200, -300, -500, and -1200 
centimeters which were read every third day. Table 23 in Giovinetto's 
report lists .emperatures for -5, +25, -50, -100, -150, -200, -250, -300, 
-500, -800, and -1200 centimeters. Because of their small daily varia- 
tion and their inclusion in the above report, QMC hourly temperatures 
for -250 and -800 centimeters are not included in the tables of tempara- 
ture profile data. However, averagad daily mean temperaturas for these 
depths are presented in Tables I and II. 


*USNC-IGY Antarctic Glaciological Data, Report Number 2, Part IV, South 
Pole Station, The Ohio State University Research Foundation. April 1960 
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2 Climatology 


The weather at the South Pole is characterized by relatively small 
daily, weekly, and monthly variations. It is consistently fair, with. 
one day much the same as the preceding day. November and Yebruary are 
transitional months separating a short summer (December end January) from 
a long winter. The weather between April and September is essentially 
the same, with very little monthly variability. Temperature, wind speed, 
and sky cover have small monthly deviations, reflecting the circulation 
pattern over the Polar Plateau. There are no abrupt changes in the 
weather pattern; frontal passages are infrequent and so weak that they 
are scarcely detectable at the surface. Tne South Pole, at an elevation 
of 2,800 meters, app:oximates the 700-millibar pressure height, and the 
map for this pressure is used as the surface weather map for the interior 
of the continent. The Pelar Plateau is dominated by en anticyclonic 
circulation centere4 over the high elevation in East Antarctica. 


Meteorological conditions at the South Pole in 1958 were probably 
representative of normal conditions for the area. The one noticeable 
exception was the high temperature reading of -14.7 C (45.5 F) thet 
occurred in January during a midsummer storm with unusually high winds 
for the South Pole (up to 43 knots). This is the only temperature 
above 0 F which occurred during the station's 5-year history. 


The mean temperature for the sunless period in 1958, based upon 
USWB hourly thermohm readings at 2 meters, was -59.2 C (-74.6 F), and 
the average wind speed for the same period was 13.5 knots. This comperes 
very closely with conditions for the corresponding period in 1957 (-58.3 C 
and 14.9 knots). During the sunless period in 1958, 67.7 per cent of the 
temperatures were below -56.7 C (-70 F), 36.5 per cen: were below -62.2 C 
(-80 F), and 8.1 per cent were below -67.8 C (-90 F). From sunrise 1957 
to sunrise 1958 the average temperature was -48.8 C (-55.8 F), with a 
minimum of -74.3 C (-101.7 F) measured in both June end September of 
1958. 


USWB aerovane meesurements at 30 feet showed July to be the windiest 
month, with an average wind speed of 17.0 knots. The peek gust for the 
year was 43 knots, which occurred shortly after sunrise. The hourly USWB 
wind speeds for the period with QMC tempereture profile measurements ere 
presented in the Appendix es a supplement to QMC wind profile measurements. 
The USWB wind speeds were meesured approximately 500 feet (towerd the 
camp) from the QM micrometeorologicel mast. There were very few 
periods with calm conditions or with winds higher than 30 knots. A 
very high percentege (54.5%) of the USWB hourly wind speeds during the 
sunless period were between 11 end 16 knots, and 73.2 per cent of the 
wind speeds were between 11 and 21 knots. Only 4.2 per cent of the 
hourly wind speeds were below 7 knots. 


Wind directions at the mast were predominantly from the quedrant 
opposite cemp. Eighty-two per cent of the winds during the sunless 
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period were from 011 to 101 E longitude and less than 0.2 per cent were 
from the camp quadrant, 011 to 123 W longitude. Wind directions during 
the period with sun were more variable, although they were predoninantly 
from the same quadrant; 73 per cent of the winds during the summer months 
of December and January were from 169 W longitude cc 79 E longitude. 


South Pole temperatures show a decided response to wind speeds and 
directions. Table III shows the mean temperature for the various wind 
directions observed at the South Pole during the sunless period in 1958. 
The colder temperatures are associated with air drainage from the higher 
elevations in East Antarctica. Winds from these directions are common, 
the prevailing wind direction being from Queen Maud Land. There were 
few winds blowing from the direction of West Antarctica. 


There is a close correlation between wind speed and temperature. 
Table IV shows various wind speeds (by Beaufort forces}, frequency of 
observations, and mean temperatures for each force of wind. There were 
only small differences in temperatures when winds were less than 5 
meters per second. As the wind increased from 5 to 14 meters per 
second, the temperature warmed approximately 1 Centigrade degree for 
each meter per second of wind. 


3. Instrumentation 


Instrumentation can be divided into the measuring elements in the 
field, the recording system in camp, and the interconnecting lead wires. 
The quality of the observations depends to a large degree upon the in- 
struments used and the riethods 
of observation. Consequently, 
the most important part of the 
instrumentation is described in 
some detail in the following 


paragraphs. 
a. Jemperature-measuring 
System 


Three different types of 
temperature sensors were used at 
the South Pole: protected thermo- 
couple probes, shielded thermo- 
couples, and exposed-loop thermo~ 
couples. The protected prebes 
(Fig. 2) were used throughout the 
year for subsurface measurements 
and for ali levels during the sun- 
less period. Shielded thermocouples 


Figure 2. Calibration of protected were used between 12 and 800 centi- 
30-gauge copper constantan thermo- meters curing the period with sun. 
couple probes. Exposed-loop thermocouples were used 
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TABLE ill 
MEAN TEMPERATURES FOR WIND DIRECTIONS 
SUNLESS PERIOD, AMUNDSEN-SCOTT - 1958 


Wind Mean 
Direction Frequency Temperature 

(%) (9) 

112 W 0.1 ~45.2 
135 W 0.4 -46.3 
157 W 1.1 -45.8 
0 10.9 -52.2 
22 E 32.5 -55.7 
45 E 17.9 -58.1 
67 E 14.1 -61.4 
90 E 14.2 -62.4 
112 E 7.0 -64.8 
135 E 1.1 -64.3 
157 E 0.1 -61.1 
180 E 0.1 -54.9 
045 W < 0.1 53.5 
Calm 0.5 57.2 

TABLE IV 


MEAN TEMPERATURES FOR BEAUFORT FORCES 
SUNLESS PERIOD, AMUNDSEN-SCOTT - 1958 


Wind Mean 

Speed Frequency Temperature 

(m/s) (No. of Hrly. (c) 

Observations) 

0.0 to 0.2 20 -59.0 
0.3 to 1.5 28 -61.7 
1.6 to 3.3 133 -62.2 
3.4 to 5.4 733 -62.3 
5.5 to 7.9 2,355 -59.8 
8.0 to 10.7 807 -55.1 
0.8 to 13.8 237 °54.2 
3.9 to 17.1 9 43.7 


on the surface and at 3 and 6 centimeters during the period with sun. 
These elements were piaced at seven depths (-800, -250, -50, -25, -10, 
-5, and -2 centimeters), surface, and at nine heights (3, 6, 12, 25, 50, 
100, 200, 400, and 800 centimeters). 


All subsurface temperatures were measured with Tnermo-Electric pro- 
tected #30 gauge copper-constantan thermocouples. The two deep thermo- 
couples (-250 and -800 cm) were lowered into an 8-meter hole cored with 
an auger and refilled with snow. Between the surface and -50 centimeters, 
probes were inserted horizontally from a shallow pit. The probes had 
30-centimeter stems, which placed the sensing elements apyroximately 30 
centimeters from the wall of the pi: (which was always refilled after 
resetting the thermocouples), and the probes were small enough to main- 
tain close contact with the snow on all sides. 


These protected probes were 
used at all depths and heights 
during the sunless period. Thermo- 
couples at 3, 6, 12, 25, and 50 
centimeters were mounted on a sep- 
arate post which could be raised 
or lowered. These heights were 
checked at least four times daily 
and reset when necessary. The 
heavy arms of the mast, which 
supported thermocouples at 100, 
200, 400, and 800 centimeters, 
were set high and the probes were 
bent downward to the desired 
heights. As the snow accumulated 
around the mast, the flexible 
stems were bent to the predeter- 
mined heights (Fig. 3). It was 
thus possible to adintain the pre- 


Figure 3. Protected thermocouple determined heights of the thermo- 
probes with flexible 12-inch stems couples threughout the year by 
used throughout the suniess period. bending the flexible stems. 


These thermocouples were very 
durable and had a decided advantage over the exposed-loop thermocouples 
whose junctions were subject to breaking in high winds. The one disad- 
vantage of the protected probes was that they had a tencency to "whip" in 
high winds and a false emf was thereby induced into the lines. 


Thermocouples made from #40 gauge copper-constantan thermocouple 
wires were mounted in a modified Thornthwaite radiaticn shield and were 
used at heights of 12 to 800 centimeters during the period with sun. 
During periods of calm or very light winds the 4-plated shield had an 
adverse effect on the thermocouple in that it served as a heat trap. In 
en effort to allow greater aspiration in and around the thermocouple, the 
Thornthwaite shield was modified by removing the two inside plates; con- 
siderable improvement resulted. 


The radiation shield was assembled so that the thermocouple would 
be slightly off-center along the long axis of the shield. Consequently, 
from 1530 to 0100 GMT the thermocouple was on the side of the shield 
closer to the sun's rays; from 0100 to 0500 GMT the sun was opposite the 
far end of the shield; from 9500 to 1100 GMT the sun was on the side of 
the shield without the thermocouple; and frem 1100 to 1530 GMT the sun 
was shining through the mast at the plug end of the shield. The largest 
corrections would normally occur when the sun was on the side of the 
shield with the thermocouple, and the smallest corrections would occur 
when the sun was shining through the mast along the long axis of the 
shield. In a normal position, parallel to the surface, the thermocouple 
would not be shaded when the elevation angle of the sun was less than 16 
degrees on the junction side or less than 6 degrees on the side opposite 
the junction. Consequently the shields were tilted twice daily as the 
sun circled the mast in an attempt to keep the thermocouple in the shade. 


Exposed-loop thermocouples made from #40 gauge copper-constantan 
thermocouple wires were used on the surface and at 3 and 6 centimeters. 
It was considered unwise to use the radiation shield below 12 centimeters 
because the shield interfered with the energy exchange processes at the 
surface. The radiation error was considerable whenever the sun was 
shining directly on the unshielded thermocouples. This was most notice- 
able whenever these thermocouples were shaded after having been exposed 
to the sun. At such times temperatures would drop several Centigrade 
degrees. Shading was produced by the mast and by mounting a 5" x 2" 
ber on a 2" x 4" support 30 feet from the mast. The crossbar would 
cast a shadow over the thermocouple on the surface and at 3 and 6 centi- 
meters. To obtain shading it was necessary to move the crossbar every 
few hours, but personnel Limitations prevented this. however, it was 
done periodically during cloudless periods with lizht winds. 


A 20-point Leeds and Northrup Speedomax recording potentiometer, 
with an adjustable zero and adjustable range, was used in conjunction 
with an ice bath for recording the temperature profile data. It was 
possible to set any desired range int. the recorder, and eight diffexent 
ranges were used during the year. The recorder was usually operated on 
a one millivolt range between 0 and 90, with 10 subdivisions on each 
side used for overshoot. A range of one millivolt resulted in each 
chart subdivision being approximately 0.3 C. Consequently, it was quite 
easy to read temperatures to a tenth of a Centigrade degree. Seven 
points were connected for measuring surface and above-surface tempera: 
tures. The recorder did not have a built-in temperature reference 
point and it was necessary to use an ice bath with a common thermo- 
couple. The ice bath reference temperature was kept as close to 0 C 
as possible by refreshing the thermos with finely-cracked ice twice 
daily. There was some drifting of the zero and range, but this was 
kept to a minimum by checking with a standard portable potentiometer 
at the beginning of each chart and once a day while the chart was re- 
cording. A protected thermocouple probe, manufactured by Thermo-Electric, 


was immersed directly into the thermos of cracked ice. The ice bath was 
generally satisfactory, although there may have been times when the ref- 
erence temperature was a few tenths of a degree warmer than OC. The 
recorder operated with a chart speed of 15 inches per hour and a print 
speed of 9.6 seconds. A complete cycle of 20 points would print every 
192 seconds, and a chart roll of 120 feet would record observations for 
96 hours. 


b. Wind-measuring System 


The wind-measuring equipment was manufactured by Beckman and 
Whitley, Inc., and was excellent for use at the South Pole. Anemometer 
cups were small (5 cm diameter) and very lightweight (11.6 gems). These | 
cups had a low threshold and their starting and stalling speeds were of 
the order of 0.2 meter per second (Fig. 4). Winds at the South Pole 
did not exceed 43 knots at any time during the period of observation in 
1958, and these cups can withstand gusts up to 60 knots with no appreci- 
able damage. The anemometer cups were changed daily at all heights before 
profiles were measured for that day. Anemometer cups were rotated at 
different levels every two months in an effort to detect any systematic 
error which might develop. 


South Pole wind profiles included measurements from a set of cups 
which were placed 25 centimeters above the snow surface (Fig. 5). Snow 
was allowed to accumulate around the transmitters until the cups were 
in contact with the surface. Consequently, profiles were measured when 
the center of the lowest set of cups was only 5 centimeters above the 
surface. 


= Ta 
Figure 4. Calibration of light- Figure 5. Anemometer cups and wind 
weight, plastic, three-cup anemom- speed transmitters at 25, 50, and 
eters prior to installation on 100 centimeters above surface. 


nicrometeorological mast. 
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Because of the very low humidity on the South Polar Plateau, there 
was very Little frost accumulation within the cups. Slowing snow was 
more of a problem, but not a major one. At wind speeds less than 8 
meters per second at a height of 8 meters there is generally no blowing 
snow in the air. The wind speed at which drifting and blowing of snow 
begins is subject to several variables such as hardness of surface (com- 
paction), availability of loose snow (source), grain size cf snow crystals, 
roughness of surface, wind gradient close to the surface, duration of wind 
at various speeds, and direction of wind in relation to surface features 
(sastrugi). Therefore, it is difficult to set any definite wind speed for 
the beginning of drifting and blowing snow. With wind speeds greater than 
10 meters per second considerable snow begins to appear in the layers 
close to the surface. However, at these speeds the centrifugal force 
throws all the snow out of the cups. 


The wind speed transmitters were excellent and functioned well through- 
out the year. The inertialess transducer on the transmitter consisted of 
a light chopper driven by the 3-cup anemometer. Transmitters were rotated 
every second month until a cable snapped while transmitters were being 
changed. Considerable difficulties were experienced when soldering the 
cable at -60 C and it was decided that any further rotation of trans- 
mitters would have to await the retucn of warm weather (-40 C and above). 


Four-conductor rubber insulated cables (Belden) were used from the 
transmitters to the wind counter system in camp. These cables were laid 
during midsummer and were satisfactory. They were secured to the mast 
with enough slack to reach the transmitters as they were raised during 
the winter. 


Wind speeds were measured by a Beckman and Whitley 6-channel wind 
counter system. This system, which used Swiss-made Sodeco counters, 
performed satisfactorily with a line voltage of about 122 volts. The 
associated power supply was inadequate and all 6 channels would not 
function properly on the regular camp voltage of 115 volts. A Variac 
was hooked into the line and was regulated so that the voltage would 
be between 122 and 124; all channels functioned properly with the in- 
creased line voltage. 


Cc. Micrometeorological Mast 


The micrometeorological tower was a 30-fooc aluminum mast 
consisting of three 10-foot sections (Fig. 6). The mast had many fine 
features: it combined durability with lightness and was easy to erect. 
It was easily climbed and a man could work on it without safety lines 
by hooking his arms and legs through its serpentine construstion. The 
mast was raised in midsummer, instrumentation was installed, and it 
remained erect throughout the year. Cold temperatures precluded the 
possibility of lowering the mast for maintenance, since the rubbere 
insulated cables would have broken at low temperatures. The massive 
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Figure 6. 30-foot micrometeorolog- Figure 7. Terminal board mounted at 
ical mast with arms to support tem- two-meter height with connecting 
perature and wind sensors. copper and constantan leads. 


arms of the mast were built to support heavier instrumentation than was 

used in this program and were cumbersome and heavy to raise. These arms 
had to be raised periodically to maintain predetermined heights as snow 

accumulated around the base of the mast. 


The mast was erected on a relatively flat snow surface 700 feet up- 
wind from camp (Fig. 1) in the area set aside for glactological field 
work. There were no buildings within 500 feet of the mast and unobstructed 
exposures were available for all winds. The camp was constructed in 
1956-57 normal to the prevailing wind direction, with a so-called wind- 
break of snow several feet high, 150 feet upwind from camp. However, by 
the time the micrometeorological program was initiated in 1958, snow had 
filled the windbreak and was almost as high as the roofs of the main 
buildings in camp. 


d. Additional Instrumentation 


Instrumentation used at the South Pole station included a 
termine] board on the mast (Fig. 7) and a cable containing the lead wires 
from the terminal board in the field to the recorder in camp. This was a 
considerable improvement over the instrumentation at Little America V, 
where the terminal board was inside the meteorological building and un- 
shielded duplex copper-constantan !ead wires were used. The terminal 
board at the mast was placed two meters above the snow surface, with #24- 
gauge copper-constantan wires leading from the sensing elements to the 
board. The cable consisted of 17 strands of #20-gauge solid copper and 
one common strand of #20-gau: e solid constantan. These 18 strands were 


12 


shielded in a metallic mesh (stainless stéel) and had an overall rubber 
insulation. The shielded cable protected the lines from any extraneous 
radio frequency pickup and the rubber covering provided adequate insula- 
tion. 


4. Instrumentation Problems 


Summertime temperature measurements at the South Pole leave much to | 
be desired, especially those taken clos2 to the surface. Considerable 
effort was expended to find an aspirated shield that could be used in tha 
Antarctic at the desired close intervals. This search was fruitless, and 
an attempt was then made to measure the temperature with very fine thermo- 
couple wire mounted in a radiation shiald designed by Thornthwaite. The 
consensus of mateorologists and instrument specialists was that the radi- 
ation error with fine-gauge wire (#40), without aspiration, would be 
approximately 0.1 of a Centigrade degree. However, the radiation arror 
was primarily between the surface and 50 centimeters and it is the feeling 
of the writar that the maximum error above 50 centimeters was actually on 
the order of a few tenths of a Centigrade degree. 


A large parcentage of the temperatura readings during the period with 
incoming short-wave radiation are subject to correction for radiation and 
wind speed. Erratic temperature traces were obtainad with wind speads 
less than 200 centimeters per second. Temperature corrections are in 
proportion to the distance from the snow surface, sinca tha wind spaed 
increases «..th height. The temperatures presented in this raport ara un- 
corrected readings, since sudden changes in sky covar snd wind speed pra- 
clude the possibility of making corrections to individual readings. Tem- 
perature corrections for various wind speads, radiation intensities, 
elevation angles of sun, and wind directions wers dceterminad for tha 
tharmocouple probes usad at the South Pole. Thasa detarminations wera 
made in a wind tunnal at the University of Michigan by Dr. Donald Portman 
and the results of this investigation will be publishad by the QM Research 
and Engineering Command. The largest corraction, a substraction of 0.67 C, 
resulted from a wind speed of 190 centimetars per second blowing 30 dagreas 
relative to the thermocoupla wire, and « radiation intensity of 1.44 ly/min 
at an elavstion angle of 15 degrecs. 


Sastrugi (or skavlar) usually moved through the mast araa within 
several hours and thair effects upon thermocouple temparature maasura- 
ments were usua’\y of short duration. Whan the winds decraased to a 
spead at which tha sastrugi stopped migrating within the inmediatea araa 
of the mast, tha stagnant sastrugi wera removad and spread savaral hun- 
drad feet downwind from tha mast. Drifting snow was more of a problem, 
and occasionally would cover tha surface thermocouple. This, howevar, 
was immediately dstectable on the chart sinca the temparatura reactad 
instantanaously to the snow cover and thesa data hava baan aliminated 
from the tablas of hourly maan temperatures. Wind arosion of snow was 
not as much a problem as was drifting snow. When snow eroded above tha 
subsurface thermocouples, loosa snow was added and packed in place to re- 
create tha surfaca. 
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St Data Reduction 


The recozding equipment was installed in a corner of the Science 
Building. One disadvantage of this location was its proximity to the 
ionesphere equipment. The counters in the wind system "windmilled’' when 
the ionosphere recorder fired, and it was necessary to introduce an 
automatic cutoff into the circuit to stop the counters during these 
periods. Consequently, 126 to 294 seconds are missing from hourly pro- 
files, depending upon the number of ionosphere soundings made during 
the hour. These soundings were spaced throughout the hour and the time 
used for calculating the hourly wind speed is considered representative 
of the complete hour. The influence on the temperature-recording equip- 
ment was less pronounced, since the duration of the ionosphere sounding 
and the print speed of the temperature recorder were such that only an 
individual reading would be affected. The period of activation of the 
Lfonosphere C-3 recorder is known, and any deviations in readings have 
been corrected on the strip charts. The temperature recorder was very 
insensitive wher it was put into operation at the South Pole, since the 
noise level was extremely high, 70-100 volts a.c. This was remedied by 
placing an 80 micro-farad capacitor across the signal input to the 60- 
cycle converter where these leads entered the shielded part of the 
amplifier chassis. The recorder exhibited some instability on the 
narrow range under which it was operated, but not enough to warrant 
extending the range. 


The data-reduction system used at the QMR&E Center is a composite 
of Leeds and Northrup, Giannini Datex, Engineer Model Labcratory, and 
International Business Machines equipment (Fig. 8). A Leeds and 
Northrup Speedomax Azar recording potentiometer was modified to serve 
as the vehicle for advancing the strip charts; a hand-operated hair- 
line and push-button assembly was used for scanning the charts. The 
equipment was assembled with a Giannini commutator (Model C-104, with 
1,000 counts in 324 degrees) mounted in the Leeds and Northrup recorder, 
which in turn was coanected to a Giannini control chassis (Model K101). 
The control chassis was connected to a scanner manufactured by Engineer 
Model Laboratory and to an IBM card punch (Model 024}. The hair-line 
assembly was engineered by the Electronic Shop at the QMR&E Center. 
When readout was initiated, a stepping switch scanned the hundred digit 
commun, the tens digit common, and the units digit common, and a space 
was provided. This operation produced a 3-column number and a space 
on the IBM card. Temperatures in degrees Centigrade were computed on 
an IBM 604 computer. 


The Giannini Datex commutator divided the 9 7/8-inch-wide strip 
chart into 1,000 units. This meant that each of the 110 subdivisions 
on the chart could be subdivided into 9 units. Each subdivision on the 
chart was approximately 0.3 C. Consequently, the scanner was able to 
subdivide the chart into units of 0.03 C. The equation used to convert 
the commutator readings to degrees Centigrade was accurate to 0.1 of a 
degree. This was far more accurate than the actual measurements, but 
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it was considered necessary in order not to lose any accuracy in the data 
reduction. Trial runs were made over the same section of a strip chart 
by two different operators to see if there were any prejudices due to 
change of personnel. Over 99 per cent of the test run was reproducible 
to +0.1 C. This system of data reduction from strip charts was faster 
than previous methods used by the QMC and the USWB. It was possible to 
punch 2,000 IBM cards during an 8-hour work day, although electronic 
difficulties prevented the operators from maintaining this production 
constantly. Modifications were made in the scanner and the hair-line 
assembly, and the equipment functioned well during the last stages of 
the data reduction. 


The readings for 1 temperature required four columns, and 10 ob- 
servations were punched in the first 40 columns of the IBM cards. The 
computed temperatures from the IBM 604 computer were punched on columns 
41-70, and the conversion into degrees Centigrade was accurate to 0.1 C. 
The last 10 columns were used for time-dating (month, day, hour) and 
for numerical sequence identification. Even-numbered cards were used 
for temperature measurements at the surface and the 9 heights between 
the surface and 8 meters; odd-numbered cards were used for the 7 sub- 
surface readings. 


There are 210,622 IBM cards of temperature profile data from the 
South Pole. The data on these cards have been totalled and summarized 
on additional cards as follows for use in the analysis: 


a. The hourly data have been totalled on "summary" cards. 
b. Mean temperature data have been computed on "mean" carda. 


c. Daily mean temperatures have been computed frem the sum of 
the individual observations for the day and are on separate cards. 


These data have been printed on tabulation sheets which have been 
critically reviewed and edited. Severe limits imposed upon the data 
reduction and repeated cross-referencing of data prevented any loss 
of accuracy in the data-~raduction process. Any ¢iscrepancies were in 
the recording and are mainly the result of fluctuating camp power and 
lack of a proper electrical ground. 


The wind profiles were recorded on IBM cards. All wind speeds 
were computed in centimeters per second from an equation derived from 
a Becknan and Whitley line graph. Each wind profile card has the 
height and wind speed for 6 levels as well as a time-date grouping to 
identify the profile. There were 1,416 wind profiles measured at the 
South Pole in 1958; 1,092 of these profiles were of l-hovr duration 
when the temperature recorder was active. This report includes 1,065 
wind profiles for the period with temperature profiles, and an addi- 
tional 92 wind profiles for the month of January when the temperature- 


measuring equipment was inoperative. The latter are included because of 
their Logarithmic nature, which characterizes midsummer wind profiles. 


6. Data - Temperature Profiles (pp 19-299) 


An effort has been made to present these temperature profile data in 
an easy-to-use form. Missing data for all levels are the result of the 
recorder being off while strip charts were being changed or while work 
was being done on the instrumentation. No data are shown for levels where 
sastrugi have overrun the thermocouples near the surface, and readjustments 
should be made of other depths and heights for such periods. Standard 
depths and heights are shown, and no attempt was made to correct for 
minute fluctuations caused by drifting or erosion. Depths and heights 
were always readjusted as soon as possible so that they would be in 
harmony with the standard values. 


The recorder chart speed and print speed were such that 18.7 cycles 
recorded each hour. All hours with less than 4 observations have been 
omitted from hourly means, although they were included in the computa- 
tions of the daily means. Hours with 16 or more observations are con- 
sidered as complete hours. 


7. Data - Wind Profiles (pp 301-375) 


The tables of wind profile data are self-explanatory. Times are 
shown to the nearest minute, although computations were calculated on 
total number of seconds. Heights of anemometer cups are shown in centi- 
meters and wind speeds in centimeters per second. 
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QMC TEMPERATURE PROFILE DATA 
(See par. 6, text) 


KEY FOR TEMPERA PR ‘AP.LES 
Symbol No. of Observations/Hour 


+ 13 to 15 
e 10 to 12 
- 7 to 9 
# &4to 6 


* Accompanying Wind Profile 


No symbol is used for hours with 15 or 
more observations; hours with less than 
4 observations are not shown. 
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Hourly Mean Temperatures (-° C) 


25 March 1958 
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28 March 1958 


Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 


17 May 1958 


-8 59.9 60.1 64.1 63.6 63.5 63.4 63.4 63.2 63.1 63.0 62.9 62.4 


56.0 56.8 58.9 60.1 60.4 63.6 63.1 63.0 62.9 62.9 62.8 62.8 62.6 62.5 62.1 


56.1 56.9 59.2 


56.0 56.6 58 
56.2 57 
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0 
60 
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l 59.5 


6 
56.2 57.0 59.6 61.0 61.2 65.1# 


56.3 57.1 59.5 


02* 
03* 
04 
05 


56.3 57.2 59.7 61.2 61.3 64.9 64.4 64.4 64.3 64.2 


64.2 64.1 63.9 63.9 63.8 


06 


63.6 63.4 
63.6 63.2 


56.4 57.7 62.1 62.9 64.9 64.5 64.3 64.3 64.2 64.2 64.2 64.0 63.9 63.8 63.6 


56.3 57.2 59.9 61.3 61.5 65.2 64.6 64.5 64.3 64.2 64.1 63.9 63.7 


07 


56.4 57.7 61.4 62.4 63.9 64.7 64.2 64.1 64.1 64.1 64.0 63.8 63.7 


08 


09 


63.9 


64.0 63.7 
64.0 63.8 63.3 


63.9 63.8 63.6 63.1 


56.4 57.8 62.2 63.0 65.3 64.9 64.7 64.6 64.6 64.6 64.5 64.3 64.2 64.1 
56.5 58.1 62.7 63.6 65.8 64.9 64.8 64.7 64.6 64.6 64.5 64.3 64.2 63.9 63.3 


56.4 57.9 62.2 63.2 65.5 64.9 64.6 64.6 64.5 64.5 64.4 64.2 64.1 


56.4 58.0 62.4 63.4 65.6 64.38 64.6 64.5 54.4 64.4 64.2 64.1 
56.4 58.0 62.6 63.5 65.6 64.6 64.5 64.5 64.2 64.2 64.1 
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62.9 


63.9 63.7 63.6 63.5 63.4 63.3 63.2 63.1 62.8 62.2 


56.6 58.2 62.9 63.7 65.8 64.7 64.6 64.5 64.4 64.3 64.2 64.1 64.0 63.7 


56.5 58.3 63.0 63.7 65.1 
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65.0 63.3 63.3 63.3 63.2 63.2 63.0 62.8 62.5 61.5 


56.5 58.4 63.0 63.5 65.2 
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61.0 60.9 60.8 60.6 60.3 60.0 59.4 


56.5 58.5 62.9 63.3 64.2 62.5 62.3 62.3 62.2 62.2 62.1 61.9 61.8 61.4 60.5 


56.4 58.4 62.6 63.0 63.4 62.1 61.2 61.1 
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56.5 58.5 62.5 62.7 62.0 60.6 59.4 59.2 59.0 58.8 58.6 58.5 58.3 57.9 57.6 


56.5 58.6 62.1 62.1 61.2 59.7 59.0 58.8 58.7 58.6 58.4 58.2 58.1 57.9 57.6 


56.4 58.4 61.4 61.5 61.7 


22 


60.7 60.2 60.1 59.9 59.8 59.7 59.4 59.3 58.9 58.3 


23 


Number 


451 451 449 450 451 420 451 451 451 451 451 451 451 £451 450 


of Ous 
Daily 


63.8 63.4 63.3 63.2 63.1 63.0 62.9 62.8 62.6 62.1 


7.8 61.4 62.3 63.2 
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AMUNDSEN-SCOTT 
Hourly Mean Temperatures (-°C) 
22 May 1958 
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AMUNDSEN-SCOTT 


Hourly Mean Temperatures (-°C) 


24 May 1958 
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AMUNDSEN~SCOTT 
Hourly Mean Temperatures (-°C) 


28 May 1958 
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AMUNDSEN-SCOTT 
30 May 1958 


Hourly Mean Temperatures (-°C) 
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AMUNDSEN-SCOTT 
10 June 1958 


Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 


11 June 1958 
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Hourly Mean Temperatures (-°C) 
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AMUNDSEN-SCOTT 
18 June 1958 


Hourly Mean Temperatures (-°C) 
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AMUNDSEN-SCOTT 
Hourly Mean Temperatures (-°C) 
29 June 1958 
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Hourly Mean Temperatures (-°C) 


30 June 1958 
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Hourly Mean Temperatures (-°C) 


1 July 1958 
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AMUNDSEN-SCOTT 
6 July 1958 


Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 
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AMUNDSEN-SCOTT 
10 July 1958 


Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 
3 August 1958 
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Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°C) 


9 August 1958 
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Hourly Mean Temperatures (-°c) 


12 August 1958 
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AMUNDSEN-SCOTT 
15 August 1958 


Hourly Mean Temperatures (-°C) 


CHANNAHON E AROS 


aanaaaadgsan AAA wt 
wovuvvuvuvuuvuwvu sv oO Ow 


60.6 


= 66.1= 65.9" 65.7" 65.6" 65.5= 65.2- 64.9= 64.2= 61.98 


ABNAAAANOBDNOWON 


o 8 . 
aananaaansgsanaangs 
wououwouvvuwnuvwvnvvnvn wo ow 


NODDOonunrndan mo 


aAnaanaatsiaanaass 
wowovuovvvuvvuvu ve Yvbwuw vo 


MAGADOBDODNND A a 


aatsgs $FSgggsy 
SOSDSSSOODOONS 


NAAN OAANAMAND NN 
e °° 


angsgsgesgamaanga 
OVOSSSDSOONVLIES 


VAAN MHARDAMMOWN 
so Ke ae 


+ aa 
Scigagsceocsss 


WONNMOAADDAMNMOWM 


SSSSsSSSISSSTSS 


64.5 64.4 64.3 64.2 64.0 63.5 61.8 
64.3 64.3 64.2 64.0 63.8 62.7 


-7? 64.5 64.5 64.3 64.2 63.9 63.4 61.5 
6 
5 
3.6 
3.2 
4 
4 
2 
2 
9 
8 
9 
a 
3 
el 
6 
5.4 


64.8 64.6 64.5 64.3 64.2 63.8 63.1 61.3 


64 
64. 


Siseesesecses 


9 
8 
7 
b 
3.7 
3.5 
5 
4 
3 
«2 
8 
9 
9 
<3 
or) 
l 
-7 
5.4 


64 
64. 
64. 


Sigaagecosess 


1 
0 
1 
4 
0 
5 
1 
5.2 
Aa | 
a6 
4 
9 
9 
9 
5 
ays 
3 
-9 
5.7 


. 
. 


6 
5 
65. 
65. 
65. 
64. 


Seeesocos as 


6 
6 


BGs AOC DIES os 
SSSSSIESSISSIISSIIS 
LE ACN SOU IO TNO OO. Ve 
SSSSSSSISISISSIIISSSS 

AAI AIL OCHNANIAS A AADON © 
SISSSISSSSIZIIIIIISSSSS 
DNODNOATHANANNNOOOORIAAAD 


AAIAAAIAAANAAMNANAAMAAMAAMAN 
OGOVODOVHOKDKDKDVOHUNHDONUN UY 


4.7 65.8 65.5 65.4 65.2 65.1 65.0 65.0 64.7 64.5 63.5 60.7 


4.6 65.4 64.8 64.6 64.6 64.5 64.4 64.3 64.1 64.1 63.3 60.2 


4.8 65.8 65.1 65.0 64.9 64.8 64.7 64.6 64.4 64.2 63.4 


AAV ANANAONOHNOCOORNHAA NS 


SSSSSSSSSSISSSSSSSSSS3E 


420 420 420 420 422 422 422 422 422 422 = 421 


420 
60.1 63.1 64.2 64.5 65.0 64.8 64.5 64.4 64.3 64.3 64.2 64.1 63.9 63.6 62.7 


60.4 63.4 64.4 64.6 65.0 64.8 64.4 64.4 64.3 64.2 64.2 64.1 63.9 63.8 63.4 


Number 
of Obs 
Daily 
Mean 


AMUNDSEN-SCOTT 
Hourly Mean Temperatures (-°C) 
16 August 1958 


TARDOOTOOHNAARDOMOAHOOATAM 
NODDORRARRRANOANAAN aANdaan 
SOUnAANHHANAARSSOSOSSOOOODN 
NNOMNOCONHRANNATHNNDONDOTTOO 
NODDORRRRONOHANAANMNMANANM 
OVONMHNANHHNHHNHNHHNHUOVVUMVVUUWUVUWUWHYW OY 
SINR KHROTOAVWATRNOVUDAO HTB DDNHNROD 
e . . . . . e . . e e s e e s e . s e e e e e e 
NODDKRRAKR DDH A MANAANMNAANNOE 
WOONNMHMNHHHNNHHNHOVUVUVUUHOWUHUUU HOU YO 
WNOAKDANNANNATON AS AANAHOANH 
NORDORRRDOAMAHANN AANAANAN 
WUNNMNHNHNHNHNHHNHNHVUVUUWUVUWUVUOWWUWDOVY 
NWNAONNOO Onow AAAHDNMNOO Wels a 
UIAKRGNNGHHHSdddaaA Aaa OS 
WOONnMNHNHMHNHKHVVUVUVUGMGWUVUWUWUHWU WYO 
WNOAMNNNATONNHOONMNOORNTA 
NOARDNRNDDHO ANANMAANMHANAAAH 
WVBVNNHNHNHUNHNNHNVVUVUUUVUUVUUVUUWVUVUY 
NAN AAOMMNNANOMNANRMOMANOANR AH 
AnDNNDOA anaan AANnKNanAnn 
NoNMNAMNNMNH SSSOSTSSOUUS 
WTOAMNAMDANOMDNAOMMNOOAS O ei 
3 AKRONNDOA asaas Aanaann 
NNN MN NHN HH SSSSsessssss 
NPTOANNDNO ASTANA TIN ONS Ot 
NOARDRNRDOD aNAaMaAnnannaanem 
wovunnnnnNnnnn wovuvuvuvuvvuvuuvuwvwvwvT wv Oo 
TANOMAMONAROANORARRANANMOAS 
DRONDOANRAANN aanaan 
WEAAsresaadadasage sdagsg 
WONUNVOOTATAGVOKNADNOW SAO NH 
« e e e e e e e « e . e e e e e e ° e ° e ° e e 
Oa Be ee a OSOANANANAANMAMANAOYM 
wo MNMNNMBVOVVVvVvooe2owowvowvo wo 


NFTHUATONINHODNDOANNTHHONSNOA 

ON At BNNNANAANAANOE 
SSSPaSssssSsdddddddddadss 
NOWANNAOMO DNAGTONDAANMAAM AN 
3 AANANe ac8e8ea aaaanananaa 

wouvwv0v wo SSSSSCOSOOOOUS 
MUMNAAMAONTOMONHNTNHTTONRNEDOOA 


ANMNMANNNANn Aaa aaaadel 
ROR BeBe Rete ECECECECECECRCECRCECRCRCRC EC 


TOUNTONONHOTTTIONMNAITNMNATOS 


SSSSSSSSSSSSSSSSSSSSSIEE3 


of Obs 450 450 450 450 449 450 450 450 450 450 450 450 450 450 450 


Daily 


Mean 


60.4 62.1 62.0 62.0 61.8 61.3 61.1 61.1 61.0 61.0 61.0 60.8 60.7 60.6 60.2 


AMUNDSEN-SCOTT 


Hourly Mean Temperatures (-°C) 


17 August 1958 


800 


SPS IES ENE UY SO SS, EN DO COLON eet) SF OY OOS dN NO: O88 
. - 2 @ 


MON MM ANAM ORNHARNANMHO KC ONS 
wvvv SVU KUUNVUNNNNNNN Ss NNMNWI 


stTH FUNMNMN ST aANnH KHROMHDMNANAMNODTHI NO 
Boies: Wey Mel ivel serial ire. ewe: pte: ie) et en veuey rs Ley ue) ous; ve) tes ne 
AANAANAANTFNNNANTANDOOAADKRHRAREHVUNH 
woovwvuvvuwvVevuvwvvuuv YN UUNnNnNNNnNnNnNnWH 
MDNOADAHOOHODKADMIYANO Aha Mo 
AAFIMIHOKOTOSTTHAANROROORARON 
ovuvwvuvuvuvvuvuv Vv NHB YNUUNUOUNNNNNNN 
DeatANTOINnNTTAOTT ent TONnanansn 
oss Hees Candas ADDON OH 
wowovos wowovo 6 wovowvovoo nNMOMmOAnNnNnn 
ANNOTANTOONADONMOINRADANKH NN +t 
¢ Ie nHoCoNHS WA et CADRONRONH 

ovuvuvuvuvvuwvvnvu se ouow UNnNNNNMNMNN 


AMIN ONTTOORAODNHOTOROTONNO 
e 
tz IHOOOHS QHSASSARARAN GH 
OWOWKUVUVUVUUWUKUUUDUUONNNNNNHN 
NAR ATHNRANODHALTOONNHR NOR 
www TZTNHNOoOWUwUWUNHVUVUNHA Andro n 
SSIIISSSSHSSysrsssassnen 
MAADONONDAOOARN NOAMDANAK 
+ CON ODHAHOMODRDONON 
SISISHLSSSSSYVsPscsaasnes 


MODOADOVOKRAMAMOKNRDVOANNHOAAOO 
SISSISSSSSSSSSISASASAage 
erable Gla telat ute lta: 
SSSSSSSSSSSSSSSSSSSSSARR 
NO eter MAANMARRAARON CW OIADO ann 
SSOSSSSSSSsssesassdcsssas 
aie re ie Be Be a 
SSS SsIO SSSR eIassssassd 
ONANTHROMOONAMAHOYO ON MODMOMM et 
gssasseesisagsisesssdedd 
CANFAANTOORRBOANININNRHOANN 
Sdddddssssasssesssssasasg 


STIMNOCOHANN MH MNANA NS mH st tO 


SESSSSSSSSSSSSSSSSSSSEES 


17 
18 
19 
20 


xx 
iseagsessesersases 


209 


Number 


447 447 447 447 446 446 446 446 446 446 446 446 


of Obs 447 


Daily 


-9 64.0 63.6 62.9 62.8 62.7 62.6 62.5 62.3 62.0 61.3 58.3 


-6 6 


Hourly Mean Temperatures (-°C) 


18 August 1958 


‘200 4«=6©400 = 800 


100 


-5° 


BOOM TT NS OS OO et On 


BARRDNADOMOANOANNNS 
NnNMNNnMNMNNNOWWMNNH OHO HO OO 


a) 


TNONDODIANTNIMNANOSTS 
WODDRONAANNNAANM tou 
WNNnNnNONVOWWHUUHUYH YOY 
TINOOAIAOAKRANLNHTOANOS 
WENDNDOOOKANNTANM tH 
NnNMnNnNvVvUUUUUuUuUuUWuUuUHD YD YO 
i NOANNNDANMOOMROTON 


NONDOHOMNMMAA 
NnMnnNnnHwwo ow ow oo 


65.4 65. 3 65. 3 65. 0 
- 65.9- 65.8- 65.8- 


9 .8 

.8 7 

2 ol 

a ol 

4 -3 

.0 8 

-8 7 

2 -0 

4 2 

4 -3 

-3 -2 

2.2 62.1 

2.0 61.9 61. 

2.9 62.8 62. 

-3 -l 64. 

-6 -5 64. 

-0 9 64. 

-3 65.3 65. 

oe) 4 

0- 0 

7+ 66.7+ 66.6+ 66.5+ 66.5+ 66.3+ 
73 68.1- 68.1- 68.1- 68.0- 68.0# 68.0- 68.0- 67.9- 67.9- 67 5- 


6. 
7.7 68.3 68.2 68.2 68.2 68.2 68.1 68.1 68.0 67.9 67.3 


HESASSSSSSSssssasse 


6 
6 


ADARON Sama 


Punnss 
BNNWHO Oo SoSeesug 


é 
6 


.0 
.0 
-3 
-3 
5 
.0 
9 
-3 
5 
-3 
-3 
-2 
me 
2.9 
-3 
6 
0 
3 
3 
+ + 66.7+ 66.7+ 66.7+ 66.7+ 6 


WONRARONCANMAAAN 
MMNMNMWNUWWWHUWwWHowHWvwo ww 


64. 
65. 
65. 

65. 

- 66.0- 


«1 
el 
4 
-3 
6 
2 
0 
4 
-6 
5 
4 
-4 
2 
el 
4 
8 
-l 
5 
-5 
1 


Sndagiddsssssssseses 


GREG Sidddddddd b$3998 
eeegn erect clacer aa 

RSSSSSSSSISSSIessss 
Peon eeesveecgGece oe 

SSSSSSSSTISSRISSSSSssss 
Beare neeenenen onesies 
ARSSSSSSSSSSSISSSssss9ss 
LAMNOM MA TANORARANTRONMOAG 


S8SSeeuesssdessecssesses 


> 
oneyn QOAMMTOBDOAOMAMNHER OD 


Naa od ot ot ot ant ANNAN AA 
Sddddddddddddddddsadadada 


7.4 67.4 67.3 67.2 67.1 67.1 67.0 66.9 66.8 66.7 66.3 


+ 
CONOOHHOOH MAN HHA HANAN 


AASSSSSSSSSSSSSSSSSEESE 


nN 
aan ROAROHANMNIHOR 
Saksgesssssusssnensagags 


Number 


of Obs 422 422 422 422 422 423 423 #42l 423 421 423 #423 #423 4423 423 


Daily 


Mean 


60.1 61.8 62.5 62.7 63.6 63.4 63.1 63.0 62.9 62.8 62.8 62.6 62.4 62.2 61.2 


AMUNDSEN- SCOTT 


Hourly Mean Temperatures (-°C) 


19 August 1958 


25 50 100 200 400 #4800 


12 


Sfc 


-10 


-25 


6 
A 
3 
2 
2 
2 
63.0 62.9 62.3 


TSOOoOnHON 


6 
6 
6 
6 
6 
63. 
-5 63.3 63.3 63.2 63.2 63.1 


63.7 63.7 63.7 63.5 635.1 62.8 62.7 62.7 62.7 62.6 62.6 62.6 62.5 


° 
° 
° 
° 


3 
3 
3 
3 


3 www vo 
w 


3+ 67.5+ 67.4+ 67.3+ 67.3+ 67.3+ 67.2+ 67.2+ 67.1+ 67.0+ 66.9+ 
4 
fe) 
0 
0 
9 
2 


-9 66.9 66.5 66.4 


SSssssea 


+6 
6 


1 
9 
4 
0 
6 
2 
9 
9 


2.9 65.2 65.9 67.0 67.1 67.1 67.0 67.0 67.0 66.9 66.9 66.8 66.7 66.5 


NANNN RNAI 


+ 
OwonowrnNnMOoonnst 
ADNOODAVNTUWDOS 
WUMNVUNHNHNNNNY 
+ 
OUTWODMNAONKR WOO 
HOODOO ORNDAWHSH 
woowwvwnuvudnnANnNN uv) 
+ 
SCOTNDMAKRNKR WW 
BRODODOAAAWAC 
wwvwwdOnnMANNN 
+ 
BONUAMORMOAR 
Sale Mls ORe Lest Maetitedize De cus Meets 
“Ooco OnnNDDA 
wwowws woNnMAWAWNYN 
+ 
HODUOAMORMOARNR 
xaAOCOoO0O°0o Onnweean 
wowwvunovuenNnnnnn 
+ 

NewOrROWOR STOOD 
° e . ° ° e e e ° e 
HOOOHOCONNNDSA 
wwwvuwvnuuounnunnn 
+ 

ane now ons onw 
° ° ° ° e . 
a0 ANAS 
wow 83sec 33 WWW 
+ * 

NAAR CAAMNOS ano 


Segeussqanes 


63.5 63.5 62.8 62.2 aS a 61.7 61.7 61.7 61.7 61.6 61.6 61.6 


TOSS 
3 on OonnNe N 
. e e 
— «ted OARAA 
wo Ye) wnnnn 
+ 
NOOCOUVDANDATIOND 
° . e e ° ° e ° ° ° . e 
NQAN st =f =t = Ann 
+ 
OWONnNN Ht TH OONO CWO 
ei kone Map patted ce ined Loy crwuie ace 
wwowvnwuwnvwnw so 
+ 
NDOVIMNANATNON 
° e ° e ° ° ° . ° e ° bas 
ANNANAN a a a 
wovouowvwvwwww 
+ 
BH ODDONHNATMAAHADDO 
e ° ° ° e e e ° e . . e ° e 
MOAANANAN AN A ot lf ow 
wowvvuwuwuwvnwuws ows 
+ 


SMIRNOV ON ord ONE ENO ee aN ost 


SSSSSSSSSSSSSSSISSS888E 


424 424 423 335 400 410 421 424 424 


424 


60.2 62.8 63.2 63.2 62.9 62.8 62.2 62.1 62.0 62.0 61.9 61.9 61.8 61.8 61.5 


~ 
ond 
ond 
a 


tlean 


SOLES TES ON CUES OECD CACY. 
DONNODOAAABDO 
NNANHNUOUVUUNHNHNNHN 
WATANTNAMNANAM 
* 
DONDODOANADY 
WNMNNUWUWUOUNHNHNNN 
WOHTHNNANAMIANAN 
DONODOOANDKROD 
NMNMNUOUUUNHNHNNHN 
RANNKNRHNANN AM 
DHORODCDOANADO 
NNNUVUUVUNNHNNM 
RAUAMKRUMOTOAN 
DODNODOCDDOCAASH 
mnAmMmvUuvuovuvunuounnNnnN 
CO od ND SCOTS CY rt in 0: ON 
On SSQaaw 


‘0 57.6 57.5 57.4 57.3 57.3 57.4 57.4 57.3 57.3 57.3 
§8.0 57.6 57.4 57.3 57.3 57.3 57.4 57.3 57.3 57.3 57.3 
56.6+ 56.5 56.5 56.4 

3 

4 

7 

1 

8 

6 


8. 7 57.9 57.4- 57.30 57.34 57.1 57.2 57.1 57.L 57.1 57.1 56.9 


+ 
co 
vn 
is 
oO 
i NNnNOOSVONnNNHN AMWnNnNnnn 
te} a 
A Donrsneod atrtrsowvr Torn Lad 
DNNAQDWDDGD ARAN ooo @ 
2 mmo 0 6 aes al alla) nwmw nw 
Ma ' 
ao Art oOnngad awtstos 
06 ON DNNHOOHF ANAANAO 
B - mmMmmwo wow NOW HH 
1 aw ‘ 
2&3 ONDROO wHtot 
ee 4 4 ° 
77 eS) NNO tot AAA 
ee WmwMinwW oo nnnn 
] bal 
ee TRON HH OUet ne iad 
aN ee @ ° o 8 ° 
aan = dt An@o oO i) 
La nn wow vnAwmmMmWNW w 
w 
3 DWOTHONINSTI NO Nwnet RA a NNN 
e e ° * « ° ° e ° 
to-} let eaieatea edie DAO OO me OO 0 OO 
wun vnvs nnwWnw WNONWNWHNH 
TINANAMAMO OS ty et cn OO ODOR OUR 
° e e 
S88Sddddz AnOO D 60 00 6 60 6 a0 oo 
9 SSoosoa WON AMHHAMHMANMNYW 
CRN ANANMANDTIOTNNODTNO NOD 
S88Saddsuds ANAANDHDHOOMW 
wwowwovo vo WAWNAHHHHAHWMHMAYH 
FIONAIMANNNNAANTNAOANRR ON OK 
ee 
wad nd od ed ed ed ed ed ed ed ANAKRAKA 
SESSSSASSSPSSSSSSSAIAS TAK Ww 
NNAMANNINN A ADOSER OR ORARN OY 
e ° ° 
83333333333 RANANAAAARAHR 
WWWNANANMHMHMN AH 


be ioe 


Number 
of Obs 
Daily 


Mea 


446 448 268 271 273 #370 446 443 445 442 444 447 


442 


448 448 


59.9 60.6 60.0 59.8 59.4 59.3 58.9 58.9 58.5 58.4 58.4 58.4 58.3 58.3 58.2 


8°8S O°6S 0°65 O°6S O°6S T°6S O'6S O°6S O°6S 0°6S 


Atteq 

6£Z 6€Z B€Z Bez LE 6E2Z GEZ ZIZ S61 BIZ +vOr Or OZ £02 £02 #90 30 

AIGUNN 

E°9S °HS EHS E'S E'S HHS E°HS HHS Bhs S°HS ¥€Z 

@yS 2°6S. 2°SS§ 2°SS zZ°SS z°Ss 1%°€s Z°GE =Z°ss ErSS mz 

1Z 

0z 

61 

a1 

it 

91 

cI 

HI 

€1 

ZI 

£°8S 6°6S 8°6S 8°6S 8°6S L°6S 9°6S 9°65 9°65 S*6S 9°65 8°6S B8°6S L°6S 9°6S 1 

8°6S 1°09 1°09 1°09 1°09 0°09 0°09 6°65 6°65 6°65 6°65 8°6S 8°6S 9°6S S’°6S ol 

0°09 7°09 4°05 7°09 7°09 €°09 €°09 €°09 €°09 1°09 1°09 6°65 8°6S S°6S 4°65 60 

9°09 9°09 9°09 9°09 9°09 9°09 9°09 9°09 9°09 9°09 S°09 1°09 2°65 S°6S S°6S 80 

9°09 “4°09 2°09 #£°09 «+£°09 «+%4°09 «2°09 «4°09 «2°09 «4°09 9°09 2°65 S°6S S°6S S*6S 20 

=3°6S =2°0O9 =1°09 =Z7°09 =1°09 =Z°09 =Z°09 =7°09 =Z7°09 =0°09 -0°09 -S°6S -9°6S -9°6S -L°6S 90 

£°6S 8°6S 8°6S 8°6S 8°6S 6°6S 6°6S 8°6S 8B8°6S L°6S L°6S Z°6S 1°65 S*6S 9°6S So 

S°6S 9°65 9°6S S°6S 9°65 9°65 9°6S S°6S 9°65 9°6S 76S O0°6S O°6S S*6S S’*6S 470 

40°6S +1°6S #1°6S 42°65 +2°6S 427°6S 47°6S FE°ES 4Z7°6S 427°6S +40°6S FZ°BS F2°8S +7°6S 44°65 ¥€0 

1°6S 72°6S 72°6S €°6S +€°6S E°6S €°6S -9°6S 9°8S “£°8S 8°8S S*6S 9°6S *%Z0 

+Z°8S +Z2°8S #2°8S +8°8S +8°SS +6°SS +0°6S =2°8S #1°8S =L°8S S°8S Z2°BS BSS 9°6S +24°6S *10 

£°8S 3°8S 3°8S 8°8S 6°8S O°6S 0°6S #8°8S 6°8S 7°8S 8°8S 6°8S 2°6S 8'6S *00 
Zz 


SS61 wsNeny 1Z 
(99-) seinjerzedmay uray AyTAnoW 


LLOOS-NISANNHNY 


213 


TCS StS f°tS #°CS #°7S FES T°H7S L£°7S 9°9S B°SS 


e°csS O°CS O°¢CS T2S T°es ureyl 


214 


ttea 

€0€ 906 SOE 80€ LOE L20—E YOE 90€ 642 60€ EZ OEZ OFZ 62% OFZ £90 30 

Aaqunn 

+8°0S 8°O0S 8°0S 8°0S G6°OS 6°05 +6°0S 6°0S O°IS T°'IS 8°75 6°ES Z*¥S 6°SS 7°8S €Z 

TIS Z°tS ZS E€°IS E°IS FIS PIS SIS 91S LIS E°ES E°”S 9°75 29S B°ES zz 

69S 6°0S 6°0S O°IS O°IS T°TS Z°IS ZIS #7 IS SIS E°ES I1°9S HHS ZOS Z°8S 1z 

9°0S 9°0S z°0S “£°0S Z°O0S 8°0S 6°0S 6°0S T'IS €°€S O'S E°¥S 1°9S S°SS 0z 

O°IS O°TS O°IS WIS ZS ZS EIS ES “LIS SIS C°ES T¥S E°¥S T°9S SSS 61 

BIS GIS GIS O°7S O°CS T'ZS ZS 27S TzS E€°ZS SES EHS Hy¥S E°9S LSS SI 

9°7S Z°%S L°@S S°7S 2°TS GZS OES TES T°ES E°ES GES E°OS H¥S E°9S L°ES 41 

6°IS O°ZS OCS TZS 17S TZ2S 22S wz wz 87S TES GES HHS 4¥°9S L°8S 91 

@°1S S8°IS B°IS SIS 6°IS 6°IS GTS O°ZS OVS T°ZS L°ZS OVS SHS H°9S L°SS ST 

4Z°CS +1°ZS +1°7S 4Z°7S 47°75 4757S OTS FETS 44°7S 44°7S FTES 40°75 +8°7S 49°95 +6°9S 91 

€1 

ZI 

Il 

Ol 

60 

80 

LO 

9°%S 9°7S 9°%S 9°ZS 9°ZS 9O°2S S°zS L°7S L°7S B'ZS OES SSeS HSS 64S E°6S 90 

L°%S “LS 9°2S L°7S L°%S 97S O°7S “7S “LTS GZS TES 9°¥S 9O°SS T°8S E°6S 0) 

9°7S S$°%S S$°zZS S*zs 9°7S S°ZS S'z7S+S°7S 9°7S BTS =Z°ES =6°HS =B°SS =Z°SS =C°6S 70 
V°US -1°CS <27US SUG wzS ZeesS s°zs €°7S $°Z 
9°%S S°%S S°%S 9°CS L°ZS L°zS 9°2S 9°7S 6°% 
1'€S TES TES ZES TES ZES ZES €°€S 7°t 
S°ES BES BES B°ES B°ES BES Z'ES G°ES O74 


8S61 IsNBny ZZ 
(do-) s@anieiadusy ueay ATAnoy 


LLOOS-NASANANV 


AMUNDSEN-SCOTT 


Hourly Mean Temperatures (-°C) 


23 August 1958 


100 


400 800 


200 


° 
wy 


58.3 55.8 54.0 53.7 52.7 51.4 51.5 51.4 51.4 51.4 51.2 51.2 51.2 51.2 51.2 


58.3 55.6 53.5 
58.1 55.6 5 


58.2 55.7? 


00 
ol 


ODNWONWE OOH 


aAOanNnanaans 
TRA nn A nan 


AP A Orin ES CN 


. . 
HOanaaanes 
DMmWMANMN Mn 


HBDNMONnRAM 
ay ie fare ieee Weaice 
HO AAMAS 
MMNANMAMNMYNH 


ADNOMNDOAM 


AORN Ss 
WWW WWNMmMNHW 


onwnewon 


aAOANANAS i 
ANAM 


AODOURUAONM 


. . e . e e ° 
NON st 
mNOWMm mW 


aad 
Winn 


meEaon 


aang 
DMN nmnwW 


Noo 
ee 

eted 

nnn 


NtvomMoonr 
tie AN OM ot St ST 
Nnnnnnnn 


Nanwaooonn 


HOnaantsts 
DMNnnnnnnn 


MOAANOTA 


ata NANgstS 
MMNNNMNNNWY 


NVUANMHODOWO 
. e . ° . ° . . 
NAN AO OY + 
DWMnnNnnNnnnwH 


SOT OS ret 


AAAS tt 
DNnMmNNmNnnwn 


O2* 
03* 


55.2 55.0 cee 


55.8 55.7 


35.1 55.3 56.3 55.8 55.7 55.5 55.4 55. 


58.3 55.7 55.4 55.5 56.0 56.6 56.3 56.2 56.1 56.0 55.6 


58.2 55.7 55.7 55.7 56.1 


aw + 


oe 


* 


° 


n 
a 


56.1 56.0 55.9 55.7 55.7 55.6 


56.5 56.2 § 
58.2+ 55.94 55.94 55.94 55.9+ 55.8- 55.2- 55.2= 55.1= 55.1= 55.0= 55.0% 54.8= 54.8= 54.8 


58.3 55.9 55.9 55.9 56.2 56.3+ 55.9+ 55.8 55.6 55.6 55.5 55.5 55.4 55.3 55.2 


58.4 55.7 55.0 


09 
10 
11 
12 
13 
14 
15 
16 
17 


215 


58.1 56.0 55.9 55.8 55.7 55.7 55.0 55.0 55.0 54.9 54.7 54.7 54.6 54.6 54.4 


£8.0 56.0 55.9 55.9 55.9 56.0 55.6 55.5 55.4 55.4 55.3 55.3 55.1 55.1 54.9 
58.1 56.1 56.0 56.0 56.1 56.1 55.9 55.8 55.8 55.7 55.6 55.6 55.4 55.4 55.2 


7 


55. 
55. 


55.9 55.8 55.8 


56.5 56.2 56.2 56.1 59.4 56.0 
56.0 55.9 55.8 55.8 55.8 55.8 55.7 55.7 55.6 


58.0 56.3 56.2 56.3 56.6 56.7 56.5 56.4 56.4 56.3 56.2 56.2 56.1 56.1 5 


58.0 56.1 $6.1 56.1 56.4% 


6 
9 


5¢.2 


55.1 56.1 56.2 56.1 56.1 


18 
19 
20 
21 


5 


56.1 56.1 56.0 56.0 55.9 


57.9 56.6 56.6 56.6 56.9 56.7# 56.6+ 56.8 56.7 56.7 56.6 56.6 56.5 56.4 55.3 


58.0 56.2 56.4 56.6 57.3 57.3 56.9 56.8 56.7 56.6 56.6 56.5 56.4 56.4 


57.9 56.5 56.5 58.6 56.7 56.6 56.3 56.3 56.2 56.2 


22 
23 


57.3 57.2 57.1 57.0 56.8 


57.4 


57.5 57.4 


57.9 56.6 56.7 56.9 57.7 


el wt 
foe) e 
st st 
wy 
oO w 
N e| 
st st 
wy 
N 
foe) . 
Pd st 
wy 
ea is) 
foe) ° 
st Tt 
wry 
j=] © 
faa) . 
s st 
wy 
o i-¢) 
mo « 
t wt 
wy 
io] (-e] 
fsa} ry 
t tT 
is) 
“N 
st 
>] ~ 
fos) e 
” “ft 
wy 
~ an 
. 
“” ft 
wy 
° N 
ise) « 
is wy 
wy 
eof N 
foal . 
st wy 
w 
ond “ 
foe) e 
tt wy 
ia) 
N an 
ao ry 
t wn 
w 
N N 
” . 
tt o 
wy 
oA > 
AO a gS 
Bugg 
Zo ax 


HAMMNOTO a AO 


DHDDWODAND 
WWWWwnnwmunwn 


57.5 


WY ICO CU ND Cy ON 


DHODDOAKRD 
TUNA nNnNn WH 


Leeda Baha 20) 28 Lp 


OIDOANO 
WAN nMmnn 


4 
8 
0 
4 
3 
8 


2 
5 
5 
9 


1 57.1 57.1 57.0 56.9 56.9 56.8 
9 
9 
3 


56.9 56.9 56.9 56.8 56.8 56.7 56.7 56.6 


6 5 
9°: 


57.0 56.9 56.9 56.8 56.8 56.7 56.7 56.4 
57.5 57.4 57.3 57.3 57.2 57.1 57.1 56.9 
58.6 58.5 58.5 58.4 58.3 58.3 58.3 

58.8 58.8 58.8 58.7 58.6 58.5 5 

59.1 59.1 59.0 59.0 58.9 

58.7 58.6 58.5 58.5 58. 

59.1 59.0 58.9 58.9 

59.3 59.2 59. 

59.7 59.6 5 


57.9 57.9 57.9 57.8 57.7 57.7 57.6 
59.7 59. 


57.1 57. 
58.9 58. 


24 August 1958 


+ 
OWVOWONAHNHAAAN 
e e e e e e ° e e ° e 
RE DDANDADAABRA 
ANNnHAHAHHAH AHH 
NOoowowomanaaam 
e s e te e ° e e e e e e e 
RARRRODODDAMAAAKRADA 
WAKA KAMA AHH AH 


AMUNDSEN-SCOTT . 
Hourly Mean Temperatures (- C) 


PCO) Os eoll EEE aere NUN ON ON 
WOOSKRRRDDODDORAD 
NWMWWAMWMMHKHMNHNHnMnAMNnWM 
ON NOMNMOAHAAATORO 
COCRRAKKRRDDDOOA 
NWMWMNAHHMHMMHmNnMMMWN 
BOO) CN at ONE SS SO: By SO) Oe enti ON 


VOOR RE RR EER oo 
NWNMANHWMAMANHNHMMNHWmMH 


424 


424 


7.5 57.5 S7.5 57.3 
424 


‘{ 


57.1 57.0 56.9 56.8 


423 


423. 423 384 177 421 424 424 424 


58.1 58.1 58.2 58.1 57.7 57.7 57.6 57.6 57.6 5 
423 


é 


423 


423 
57.9 57.5 57.9 58.1 58.6 58.7 58.1 58.3 58.2 58.2 58.1 58.0 58.0 57.9 57.7 


57.5 57.5 58.0 58.0 58.1 57.9 57.3 57.3 57.2 57.2 57.2 57.2 57.1 57.0 56.9 
57.5 57.5 57.8 58.0 58.4 58.5 58.1 58.0 57.9 57.9 57.8 57.7 57.6 57.5 57.2 
57.5 57.6 58.0 58.3 59.0 59.1 58.6 58.5 58.4 58.4 58.3 58.2 58.1 58.0 57.7 
57.6 57.6 58.2 58.3 58.5 58.5 57.9 57.9 57.9 57.8 57.8 57.7 57.6 57.5 57.3 
57.6 57. 

57.6 57.7 58.0 58.1 58.2 58.2 58.0 58.0 57.9 57.8 57.8 57.7 57.7 57.7 57.5 
57.6 57.7 58.1 58.3 58.8 58.8 58.5 58.5 58.4 53.3 58.3 58.3 58.2 58.1 57.9 
57.5 57.7 58.4 58.5 59.3 59.5 59.0 58.9 58.9 58.8 538.8 58.7 58.6 58.6 58.4 


57.4 57.4 57.8 57.8 57.9 57.9 57.4 57.3 57.3 57.2 57.2 


17 

18 

19 

20 

21 

22 

23 
Number 
of Obs 
Daily 
Hearn 


AMUNDSEN-SCOTT 


Hourly Mean Temperatures (-°C) 


25 August 1958 
-6 59.6 59.1 58.9 58.9 58.8 58.8 58.7 58.6 58.6 58.4 


57.7 57.8 58.7 58.9 59 


00* 


59.1 59.1 59.1 58.9 58.9 58.7 


§7.7 58.0 59.0 59.3 60.4 60.5 59.9 59.8 59.7 59.7 59.7 59.6 59.5 59.4 59.2 


57.7 57.9 58.8 59.0 59.8 59.7 59.4 59.3 59.2 


O1* 


02* 
01% 


60.0 59.9 59.9 59.6 


61.0 60.4 60.4 60.2 60.2 60.1 
57.7 58.1 59.6 60.2 61.6 61.7 60.9 60.8 60.6 60.6 60.6 60.4 60.1 60.2 59.8 


57.6 58.0 59.2 59.7 61.6 


04* 


05 


57.6 58.3 59.9 60.6 61.7 61.5 60.4 60.4 60.1 60.1 60.0 59.9 59.7 59.6 59.2 


AaATNDORNO 
e . e e e e e e 
ooaxocea 
wow 


60. 


60. 


60. 


60.1 
0 
1 


57.7 58.5 


06 


60. 
57.6 58.8 60.3 60.7 61.9 62.0 61.3 61.3 61.1 61.1 61.0 60.9 60.8 60.8 


57.6 58.9 60.5 61.1 62.5 62.6 61.9 61.9 61.7 61.7 61.6 61.4 61.2 61.2 


6 
7 


57.6 58. 


07 


57.6 58. 


08 
09 


10 
ll 


57.7 59.1 60.8 61.4 62.7 62.8 62.2 62.1 61.9 61.9 61.8 61.7 61.5 61. 
57.7 59.2 61.1 61.4 62.5 62.5 61.6 61.5 61.4 61.4 61.4 61.2 61.0 
57.7 59.4 61.0 61.5 62.5 62.5 61.9 61.8 61.7 61.7 61.6 61.5 61.4 


12 
13 


217 


2.7 62.0 62.0 61.8 61.8 61.6 61.5 61.3 61.3 60.9 
3 
8 
6 
0 iL 
9 : 
64.3 63.5 63.4 63.3 63.3 63.2 63.1 62.9 62.7 61.8 
64.2 63.5 63.4 63.2 63.2 63.1 63.0 62.38 62.8 62.0 
63.7 63.0 62.9 62.8 62.7 62.7 62.6 62.4 62.4 62.0 
63.2 62.4 62.4 62.3 62.3 62.2 62.1 62.0 62.0 61.7 


NANNADAOAATON 
ea cerniei' ze oe ee 
wououwnwwuwnwowwow 


STHNHVOADAANSTOD 
a 


RRRASSSSS 


14 
15 
16 


Number 


446 446 446 446 446 445 445 445 445 445 445 445 445 


of Obs 
Daily 


oa 


La 


TOs $09 9°09 L709 L709 6°09 6°09 O19 TI9 B°T9 O'Z9 L°19 9°19 6°09 7°BS BER 
Trea 

Sy S€y «SEY «SEY SEY «= SEY) «SEY «OC ETY «=O, SO”) YE «= E EY = EH «SG0 50 
aaquny 

6°6£ S°09 9°09 8°09 8°09 O19 I°19 -€°19 #S°19 €°c9 719 6°09 S09 L°8S =¥€Z 
£°64 €°09 7°09 9°09 9°09 8°09 6°09 -0°19 -0°19 #B°I9 8°19 O°19 24°09 7°09 LBS = ¥zZ 
€°6S L°'6S 6°65 0°09 1°09 2°09 €°09 $°09 9°09 Z°19 O°19 $09 ¥°09 7°09 S°BS 1Z 
8°8S €°6S 76S 76S S*6S 9°65 L°6S 6°65 0°09 $09 7°09 7°09 7°09 S°09 SSS 0z 
S°8S 8°8S 6°8S O'6S I1°GS Z'6S Z'6S %'6S S*6S 1°09 1°09 %°09 $*09 4°09 9°85 61 
9°LS BLS BLS 64S GES TSS T'SS E°8S ESS E°6S 6°6S S°09 4°09 4°09 S°8S 81 
Tes zes ces €°8S ESS HBS S*BS 9°BS LBS Z°6S €°09 8°09 8°09 2°09 4°8S “I 
L°8S O°6S T°6S I°6S Z°6S E°6S 6S S*6S 9°6S L°09 O19 T°I9 T°19 8°09 €E°8S 91 
7'6S S'6S 9°6S L'6S L°6S 8°6S 6°6S 0°09 0°09 2°09 O°19 T°I9 T°19 8°09 €°8S ST 
8°65 2°09 Z°09 €°09 %°09 S09 9°09 9°09 2°09 Z‘19 €°19 T°19 1°19 2°09 72°8S 91 
S°6S 8°65 6°65 0°09 1°09 1°09 72°09 %°09 S09 Z°19 T°19 O°19 O°19 8°09 2°8S at 
L£°8S O°6S O°6S T°6S Z°6S E°6S 76S S°6S 9°6S S°09 3°09 Z°19 zZ°19 6°09 z°8S z1 
€°6S S'6S S*6S 9°65 L°6S 8°6S 6°6S 0°09 1°09 7°09 €°19 6°19 0°79 2°19 S°BS 11 
=9°09 =6°09 =6°09 =1°19 =0°19 =1°19 =1°19 =€°19 =9°19 =L°19 =9°79 =9°Z9 =S°Z9 =1°19 =S°8S Ol 
6°19 $°79 2°79 4°79 6°79 O'E9 T°ED ZED E°E9 BED 0°79 ZED L°79 %°19 9°8S 60 
L°19 2°29 «69°79 «6°%9 «~S°Z79 9°79 L°79 8°79 6°79 SED LED BZD 7°79 E°19 HBS 80 
T'19 7°19 9°19 9°19 2°19 6°19 O°Z9 O°Z9 1°29 B°Z9 O°E9 $°79 72°79 T°19 E°BS rk) 
T'I9 7°19 S°19 9°19 ZL'I9 6°19 0°29 O°Z9 1°79 8°79 B°ZO E°79 7°79 T'19 728s 90 
7°19 L219 8°19 8°19 6°19 0°29 O°%9 2°79 72°79 6°29 O'£9 9°79 7°79 O19 78S SO 
L£°19 0°29 2°79 €°%9 E°C9 4°79 S°79 9°79 L°79 HED 9°E9 L°279 S°Z9 O19 2°B8S = ¥40 
#19 £19 6°19 6°19 O°%9 2°29 779 7°79 Y°7O E°E9 HED L°79 S°79 6°09 O'8S -¥£0 
4°19 0°79 2°29 €°29 49 S*Z9 9°79 L°79 BZ LED +L°€9 46°79 +5°79 46°09 +1°8S = ¥Z0 
0°79 9°79 2°79 8°79 B79 TED TED ZED E°E9 0°79 O'79 8°79 7°79 6°09 E°8S 10 
g°19 €'79 £°29 7°79 7°79 9°79 9°79 4°79 8°79 E°E9 E°E9 9°79 E°79 6°09 1°8S 00 


8S6T Asn3ny 97 
(99°) soanjeasdway uray ATanoy 


LLOOS -NaSCNNNV 


218 


*Lreu 


S0Z SOZ SOz~ SoZ SOZ SOZ SBT S84%T LET 221 902 902 902 902 902 890 5° 
aaquny 


ez 
x4 
1? 


#S°09 #9°T9 #T°%9 #S°79 #L°79 F679 FIED HYV'EO FS°ED FE°S9 #9°€9 #O°E9 FETS #6°8S 9T 


Z°99 
6°09 (°29 S°%79 6°79 T'E9 Y°E9 S°ED 8°E9 O'F9 S°*S9 8°79 E°F9 L£°79 72°19 8°8S ST 
s°09 %°19 Z°19 O°79 T°%9 E€°79 7°79 L°79 6°79 9°99 GED 8°29 7°79 T°I9 L°8S vT 
z°09 «€°19 9°19 6°19 1°79 2°79 E°79 S°79 L°79 9°79 L°E9 9°79 0°79 O°T9 9°8S eT 
6°6S 2°09 O°19 Z°19 Y°T19 9°19 L°T19 6°19 O°79 8B°E9 6°79 2°29 6°19 6°09 Z2°8S rai 
TT 
OT 
60 
80 
O°1I9 7°19 S°T9 9°T9 Z°T9 6°T9 O°€9 S°79 7°79 72°19 O°6S L9 
S°19 1°29 2°29 €°29 97°29 9°29 8°29 6°79 7°29 72°29 O19 6°8S 90 
6°09 7°19 S°19 2°19 8°T9 6°T9 T°Z9 T°€9 S$°%9 72°79 Be 2°8s sO 


09 
1°79 O°€9 «9°E9 «S°2@9 T°29 1°09 
9°79 9°€9 6°€9 S°279 6°19 L°09 
#9°Z9 #9°£9 -L£°€9 -2°79 -9°T9 -9°09 -9°8S #20 
#9°19 09 
19 09 


9°09 2°19 7°19 S°T9 S°T9 “2°19 6°T9 1°29 

O°19 2°19 6°19 O°@9 T°%9 E°%9 Y°29 9°29 

#T°TO #B°T9 #O°CO #1°ZO #Z°79 $779 FS°79 HO°CO 
#S°19 

s°19 


#€°79 #9°19 F1°19 ¥S° 
9°79 7°19 19 7° 


#E°O9 #2°09 #L°09 6°09 #0°TS #I°19 #2°19 
c°09 2°09 8°09 O°T9 O'T9 2°19 €E€°T19 


8S6T 3sn3nv /Z 
(99-) seinzeraduay, urvay ATAnoH 


LLOOS -NaSdNANV 


219 


AMUNDSEN-SCOTT 


Hourly Mean Temperatures (-°C) 


28 August 1958 


00 


58.1 58.1 58.0 57.9 57.7 57.6 57.4 
9 
9 
9 
9 


4 
8 9 
4 9 
2 9 
9 9 
59.2 59.2 59.0 59.0 58.7 58.7 58.5 58.4 58.1 


58.4= 61.0= 61.3= 61.2= 60.5= 58.9- 58.24 58.0+ 57.9+ 57.84 57.7+ 57.64 57.44 57.44 57.2% 
8 
9 
0 
0 
9 


w wovnon 
Ce 
ent eukeua sel 16 
Onda at HO 
wowowovow wo 
AROANA 
OOneHHO 
wouovnuvuvuwo vs 
ONnNNOHA 
SeGinas 
oO owowvn o 
AnDnDOWUIWO 
e e e e ° ° 
Se See's 
wooo wo 
trun Nnon 
DaDDMNDAD 
nnnnNnnn 
KR KK & 
ae ANONTNOR 
ooeoeoo0o9o 


08 


09 
10 


58.4 60.5 60.7 60.7 60.7 60.1 59.5 59.4 59.3 59.3 59.1 59.0 59.0 58.8 58.7 


58.3 60.4 60.6 60.6 60.5 60.1 59.6 59.5 59.3 59.3 59.2 59.2 59.0 58.9 58.8 
58.4 60.4 60.5 60.5 60.3 59.9 59.5 59.4 59.3 59.3 59.3 59.2 59.1 59.0 59.0 
58.7 60.6 60.8 60.8 61.0 60.7 60.3 60.3 60.1 60.0 60.0 59.9 59.9 59.8 59.7 


11 
12 
13 


220 


58.8 60.7 60.9 61.0 61.6 61.3 60.8 60.8 60.6 60.6 60.5 60.5 60.4 60.4 60.3 


58.8 60.7 61.0 61.4 62.1 62.0 61.2 61.0 60.9 60.9 60.8 


14 
15 


60.6 60.6 60.6 60.3 


60.3 60.2 60.0 
60.1 59.9 


58.8 60.5 61.1 61.3 61.7 61.1 60.6 60.5 60.4 60.4 60.3 60.2 60.1 


58.8 60.6 61.1 61.3 61.8 61.5 60.9 60.8 60.6 60.6 60.5 60.4 


16 
17 
13 


58.8 60.6 61.0 61.3 61.6 61.1 60.5 60.5 60.3 60.3 60.3 60.2 60.1 60.0 59.9 


61.2 61.5 62.1 61.7 61.0 60.9 60.8 60.9 60.7 60.6 60.6 60.4 60.2 
61.2 61.1 61.0 60.8 60.7 


69.8 61.5 61.9 62.7 62.2 61.4 61.4 61.3 


5&.8 60.6 
A) 


58 


19 
20 
21 


61.4 61.2 61.0 61.0 60.8 60.7 60.7 60.6 


61.1- 60.9- 60.7 60.6 60.5 60.3 60.2 60.1 


61.5 61.9 62.6 
58.8 60.7 61.6 61.8 62.4 


58.8 60.7 


22 
23 


60.7 60.6 60.5 60.4 60.3 60.0 


60.9 


§1.9 62.4 


58.9 60.8 61.6 


385 385 


385 


of Obs 385 385 385 385 385 324 354 359 383 


Daily 


Number 
Mean 


58.6 60.7 61.0 61.2 61.5 60.8 60.3 60.1 60.0 60.0 59.9 59.8 59.6 59.6 59.3 


$279 O°€9 T'€9 ceo v'E9 SES SED 8°69 6°69 0°59 6°49 6 £9 St9 OO Te pom 
Atyeq 


Ove Ost ust O8€ O8€ O8€ O8€ 67€ 67€ SVE 626 6L€ 6L€ 62€ 64Z€ 590 35° 
Zaquny 

O°T9 9°19 9°T9 S8°I9 O°%@9 1°79 2°29 €°29 7°79 L°E9 E°79 O°79 G6°E9 8°29 9°6S €2 
8°09 7°19 9°19 Z2°T9 O°@9 O°79 2°29 E€°79 Y°79 L°E9 9°79 O°79 L°ED B°7O E°ES (ZA 
2°19 €°@9 7°29 9°29 2°79 8°79 6°29 6°79 6°29 2°79 S*79 0°79 G6°E9 8°79 T’°6S Té 
9°T! O°%9 T°29 €°29 7°29 S$°Z9 9°29 L429 2°29 O°V9 S°79 1°79 O°79 8°79 T°6S 02 
z7°79 «2°79 «68°79 «OED T°E9 ZE9 2°ED 7°EO 7°EO S°79 8°79 E°79 1°79 24°79 1°6S 61 
€°79 9°29 8°79 6°29 T°E9 Z°E9 7 E9 E€°F9 7°E9 S°79 6°79 7°79 +€°79 “4°79 1°6S ST 
e°29 «62°%9 «66°29: «6~T°ED «62°ED «6° ED «SEO «6S°E9 «69°E9 «68°79 «67°59 «68°79 «6S°79 «68°79: «OCT 6S LT 
o°€9 9°€9 8°E9 O° 2°79 2°79 E°79 9°79 7°79 $°S9 0°99 1°S9 9°79 L°79 2°6S 91 
s°€9 6°€9 T°79 €°79 7°79 S°79 9°79 L°79 14°79 2£°S9 €°99 €°S9 4°49 9°79 7°6S ST 
S°79 0°S9 1°99 €°S9 #°S9 $°S9 S°S9 2°59 8°S9 2°99 8°99 7°S9 L°79 7°79 7°6S va! 
o°s9 €°S9 $°S9 £°S9 8°S9 $8°S9 6°S9 6°S9 0°99 0°49 8°99 7°S9 9°79 €°279 7°6S €T 
I°s9 9°S9 2£4°S9 8°S9 6°S9 0°99 0°99 1°99 2°99 1°49 8°99 2°69 7°79 1°79 T°6S (ai 
2°99 €°S9 €°S9 S°S9 9°S9 9°S9 9°S9 8°S9 6°S9 4°99 S$°99 0°S9 2°99 6°19 1°6S II 
+€°79 +1°S9 +27°S9 +€°S9 +9°S9 +6°S9 +9°S9 #2°S9 +1°S9 42°99 =7°99 =1°79 =0°79 =8°19 =0°6S OT 


BS6T 3sn3ny 62 
(9,,-) soanjersdusy ueay ATAnoy 


LLOOS-NaSCNOKV 


221 


AMUNDSEN- SCOTT 


Hourly Mean Temperatures (-°C) 


30 August 1958 


200 400 £800 


100 


oO 
w 


61.9 61.8 61.7 61.5 60.8 


59.3 62.6 63.5 63.7 64.2 63.7 62.2 62.3 62.2 62.1 


00 
ol 


61.6 61.5 61.3 61.2 61.1 


7 
58.8 62.2 63.1 63.4 64.7 64.6 63.4 63.3 63.2 63.1 63.0 62.9 62.8 62.7 62.5 


61 
59.0 62.3 63.4 63.7 64.9 64.8 63.8 63.8 63.7 63.7 63.6 63.6 63.5 63.5 63.4 


58.8 62.2 63.4 63.8 65.0 64.9 64.0 64.0 63.8 63.8 63.7 


59.3 62.5 63.5 63.6 64.1 63.5 62.0 62.0 61.9 


02* 
63* 


mae 
ost st 
wowo 
wont an 
omwsst 
www 
OMA 
mst tt 
wowowo 
~wmo 
mOsrn 
wowoo 

i=) 

w 

K<) 


59.0 62.3 63.7 64.2 65.6 65.6 64.8 64.8 64.7 64.7 64.6 64.5 64.5 64.4 64.3 


59.1 62.5 64.0 64.7 66.1 66.1 65.2 65.2 65.2 65.1 


04* 
05* 
06 


65.4 65.4 65.3 65.0 


65.6 65.6 65.5 


59.4 63.0 64.9 65.6 67.1 67.1 66.1 66.0 65.8 65.7 65.6 65.5 65.5 65.4 65.0 


59.3 62.8 64.5 65.2 66.7 66.7 65.8 65.7 


07 


08 


64.2 


59.5 63.2 65.3 66.0 67.3 67.2 65.7 65.6 65.3 65.2 65.2 65.1 64.9 64.8 64.2 


59.5 63.3 65.3 66.2 67.7 67.7 66.3 66.2 66.0 65.9 65.3 65.8 65.6 


59.5 63.5 65.5 66.2 67.2 66.6 65.0 64.9 64.7 


59.5 63.1 65.1 65.9 67.2 67.1 65.7 65.6 65.4 65.4 65.2 65.1 65.0 64.7 


09 


10 


nn IND St NO 
acs Siew ae 
rm Winw Ww” 
ww 0 5 0 
Na on 
a as ay 
ne a) 
00 oo 
N fon 
. ei 
Tt re) 
Ve) ite) 
Loa) Oo 
. 4 
wt Low 
Ve) Ne) 
vt 
vt 
ie) 
wy 
Tt 
Vo) 


68.4 67.2 67.2 67.1 67.1 67.0 66.9 66.7 66.5 


59.7 63.7 65.9 66.7 68.3 68.3 67.3 67.2 67.0 67.0 66.9 66.8 66.6 66.4 65.5 


59.7 63.7 66.0 66.7 68.3 68.3 67.0 66.9 66.8 66.7 66.6 66.5 66.3 66.1 


59.7 63.7 65.8 66.5 68.2 68.0 66.8 66.8 66.6 66.5 66.4 66.3 66.0 65.8 64.9 
59.8 63.9 66.3 67.0 68.4 


59.8 64.3 66.7 67.3 68.5 68.5 67.4 67.3 67.2 67.1 67.0 67.0 66.8 66.6 6. 


59.8 64.0 66.4 67.1 68.6 68.7 67.7 67.6 67.5 67.4 67.3 67.2 67.1 


59.8 64.1 66.5 67.3 68.7 68.7 67.5 67.4 67.2 67.2 67.1 


11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


222 


59.9 64.4 66.7 67.5 68.9 68.9 68.0 67.8 67.8 67.7 67.6 67.5 67.3 67.1 66.2 


22 
23 


59.9 64.5 66.8 67.5 69.0 69.0 67.9 67.7 67.6 67.5 67.4 67.4 67.2 67.0 66.3 


Number 


of Obs 409 410 410 410 410 410 410 410 410 410 410 410 410 410+ 410 


Daily 
Mean 


59.5 63.3 65.1 65.7 67.0 66.9 65.8 65.7 65.6 65.5 65.4 65.3 65.2 65.0 64.5 


AMUNDSEN~SCOTT 


Hourly Mean Temperatures (-°C) 


31 August 1958 


67.9 67.8 67.6 67.4 66.7 
8 
8 
9 


0 
0 


7 
7 


60.0 64.6 67.0 67.8 69.4 69.4 68.3 68.1 68.0 68.0 
59.8 64.7 68.1 69.3 71.6 72.0 71.7 71.6 71.6 71.5 


60.0 64.7 67.2 68.2 69.8 69. 
60.1 64.9 67.5 68.5 70.3 7 


00 
01 
02 
03* 


59.7 64.5 67.4 68.5 70.6 


70.3 68.6 
70.6 68.7 


71.3 71.3 71.2 71.2 71.1 70.8 70.6 


. 


59.6 64.5 67.6 68.8 71.1 71 


O4* 


71.4 71.1 70.9 


59.7 64.8 68.3 69.6 71.9 72.2 71.9 71.9 71.8 71.7 71.6 71.4 71.2 71.0 69.5 


05* 
06 


72.2 72.0 71.8 71.5 69.6 


72.5 72.4 72.4 


72.1 


59.9 65.0 68.6 70.0 72.3 72.8 72.6 


07 


71.6 71.4 71.2 70.0 


71.9 71.8 71.7 


70.3. 72.4 72.6 72.1 


59.9 65.2 68.9 
59.9 65.4 69.2 70.3 72.2 72.3 71.6 71.5 


08 


71.0 70.8 70.2 


71.4 71.3 71.2 71.1 


09 


71.5 71.2 70.2 


72.6 72.4 72.1 


60.0 65.6 69.3 70.5 72.7 73.4 73.0 72.9 72.7 


10 


71.3 70.6 
71.5 70.3 


72.0 71.9 71.7 71.5 71.0 69.8 


60.0 66.1 69.8 70.9 72.6 73.0 72.3 72.2 72.0 71.9 71.7 71.6 71.5 


60.1 66.3 70.0 71.2 73.2 73.9 73.3 73.2 73.0 72.9 72.8 72.5 


60.1 66.4 70.2 


59.9 65.8 69.6 71.0 72.9 73.2 72.4 72.3 72.1 
60.1 


ll 
12 
13 
14 
15 
16 
17 
18 
19 


223 


72.1 
71.6 71.4 71.2 70.5 


70.6 70.5 70.3 70.2 69.8 


71.7 


71.3 73.1 73.2 72.3 72.2 72.0 71.9 


72.3 72.2 71.2 71.1 70.8 70.7 


70.2 71.1 


66.5 


72.2 71.4 71.3 71.1 71.0 70.9 70.8 70.7 70.6 70.3 
72.3, 72.39 71.5 71.5 71.2 71.3 71.1 


72.2 


60.2 66.8 70.2 70.9 


71.0 70.9 70.9 70.6 


60.3 67.0 70.2 71.0 


70.4 


71.0 70.9 70.8 70.7 70.6 


60.4+ 67.3+ 70.0+ 70.44 71.34 71.2+ 70.34 70.1+ 69.9+ 69.94 69.7+ 69.7+ 69.5+ 69.4+ 69.24 


60.5 67.1 70.2 70.8 72.0 71.9 71.3 71.2 71.1 


69.0 68.9 68.7 68.5 68.3 


59.1 


69.4 69.1 


68.9 
60.8 67.4 69.4 69.5 69.8 69.0 68.3 68.3 68.0 68.0 68.0 67.9 67.6 67.5 67.3 


60.5 67.4 69.7 70.0 70.8 70.7 69.6 


60.7 


20 
21 


68.6 68.6 68.4 68.3 68.0 


68.7 


70.1 69.1 68.8 


67.4 69.5 69.7 70.4 


66.9 66.9 66.8 66.7 66.6 66.5 66.3 


60.8 67.3 69.0 69.1 69.0 67.9 67.2 67.1 


440 440 


440 


440 


6 70.5 70.3 70.1 69.9 69.1 


0.7. 7G. 


s°09 9°09 24°09 8°09 O°19 1°19 6°09 “4°29 S$°€9 7°49 0°49 2°49 2°49 L£°99 6°09 


At }eq 
ZELT Z2Et zer ZELT ZET ZEIT ZOOL % I 7 I€1 TET Et Et TET #40 30 


2aquny 


9 0°99 6 
S$ 2°99 6 
9 7°99 0° 
9 $°99 8 


°9S S°9S S°9S £°9S 3°9S 
TLS 2°45 24S 7LS 9°LS 
0°6S 1°66 2°6S 7°65 9°6S 
€°09 7°09 S°09 4°09 8°09 


orrna 
BAM O 
wnNnnn 
eo 
a 
Ya) 
OWA an 
e 
wooon 


g°49 6°49 €°L49 «1°19 
e°se 2°89 7°48 «O°19 To 
7°S9 7°39 €°49 8°09 


6°79 L°@9 8°29 6°%9 O°f9 “€9 #L4°E9 
€ 


woos woo wvovo 
ao 
is) 
ie) 


T s°£ 
€°€9 7'€9 S°E9 LED L°ED9 B°E9 6°E9 40°99 o°s 
9°79 9°79 8°79 6°79 O'S? I £°3 


“S99 _ 1°S9_ 2°S9 20°99 #7°L9 


8S61 zeque3adas 1 
(D9-) Seanzezedusy ueay ATAnoH 


LLOOS -NASCNORV 


224 


AMUNDSEN-SCOTT 


Hourly Mean Temperatures (-°C) 


2 September 1958 


53.1 52.9 52.8 52.6 52.6 52.4 


52.4 52.3 52.2 52.1 52.1 52.1 
54.6= 54.0 53.8 53.6 53.5 53.3 53.1 


54.9= 54.7= 54.5= 54.3" 54.2= 54.1= 53.7= 
55.7- 55.5= 55.3= 55.2= 55.0= 54.8= 54.6= 


85.5 
55.8 


t 


57.6 57.4 57.2 57.2 57.0 56.8 56.6 56.2 


55.3 55.1 54.9 54.8 54.8 54.6 54.5 54.4 54.2 

56.6 56.4 56.2 56.0 5€.0 55.8 55.7 55.4 55.1 

58.1 58.0 57.9 57.7 57.7 57.5 57.3 57.1 56.8 

58.2 58.2 58.1 57.9 57.8 57.7 57.6 57.3 57.0 

57.7 57.6 57.4 57.3 57.2 57.1 56.9 56.6 56.3 
59.4 59.0 57.6 56.7= 56.3 56.2 56.0 56.0 55.9 55.8 55.7 55.6 


56.5 56.5 56.3 56.3 56.2 56.1 55.9 55.9 


59.7 59.2 58.3 57.3= 55.4 55.2 55.1 55.0 55.0 54.8 54.7 54.6 54.3 
58.9 58.5 57.9 56.4# 55.6 55.6 


60.2 59.8 58.9 57.8 56.1+ 56.0 55.8 55.8 55.7 55.6 55.5 55.4 55.0 


ive] 

~ 

Val 

1¢ 

Oe hr INST - 
° ° ° e . e e 
WOOOAAA t<] 
NMnnnwn wv 
ADOwrNYN ~ 
sisioawe een boete . 
DDAADA eo 
VMNNnNWnMNWN ‘a) 
NNNNANWY -~ 
sis eR Ne Slits ° 
DAAARA n 
WWMM nW wn 


55.4 55.3 55.3 55.2 55.1 55.0 54.9 


58.7 58.3 57.5 56.4 55.8 55.7 55.6 55.5 55.4 55.3 55.2 55.1 55.0 


58.6 58.2 57.7 56.6 


55.9 55.7 55.7 55.5 55.4 55.3 55.2 55.1 


CMNnNNnNTNOOHANOAGD 
ESSSSSSSSSIRS 


SOT, SISSIES we ON ENON COs emt ort 


SSSSSSSSSSE3B 


Number 


315 316 315 315 301 89 217 236 266 315 315 315 315 315 £315 


of Obs 
Daily 


60.3 60.6 59.6 59.4 58.8 56.9 56.6 56.5 56.1 55.6 55.5 55.3 55.2 55.1 54.9 


S°€S 6°ES 8°9S 9°45 O°8S €°6S 0°09 UFPH 
Arped 


ott OTt OTT) «OTT | «6(SOTT) «6(OTT «(EOL S6 Sz 94 got SIT St. STI SIT sc40 3° 
azdouny 


4°67 40°67 +€°67 +7°67 45°64 41°67 +S°€S +€°S +1°SS +0°LS5 +5°6S ¥€Z 


nN 
wel 
226 


6°69 6°67 6°67 6°67 O'OS O°OS O°OS 1°0S #1°OS #6°IS 2°SS Z°LS 6°45 9°6S 2°09 90 
“€°0S -Z°OS -7°O0S -€°OS -S°OS -S°OS -£°0S “6°1S -9°9S -9°£S -%°BS -L°6S -£°09 <0] 
zy°ES =S°€S =S°ES =7°ES =S°ES =S°ES SHES BS°ES =9°ES =S°ES +E°LS +€°8S +9°8S +B°SS +£°09 ¥70 

8°9S 6°9S OSS T°SS Z2°SS Z°SS E°SS S°SS =S°SS +8°SS #8°LS +£°8S +S5°BS +1°6S +1°09 ¥£0 


“O°7S -2°YS -E°VS -S°HS -9°NS -L£°9S -L°7S -O°SS =L°LS =@'°8S =7°8S =9°6S =0°09 ¥Z0 
evs S°yS s°yS B°7S O°SS O°SS T°SS E°SS “44S 2°8S 7°8S S°6S 8°6S ¥10 
I°sc °SsS S°Ss 9°SS $8°SS 8°SS O'9S I°9S g°24S 72°8S S°8S 8°6S 0°09 ¥00 


8S61 r9quajdes € 
(99-) saanjesadway uray} Ayanoy 


LLOOS -NaSGNOKV 


“Lreu 


€60 60 €6C €6%2 €62 €62 982 €9%2 92T 67% €62 762 62 62 762 590 3° 


2aqunn 

8°8S 6°8S O°6S 1°65 €°6S 7°65 S°6S 9°65 9°65 6°09 8°09 O°6S T°8S £°9S 2°8S ¥€7 
€°ss 2°8S 8°S8S O°6S 72°6S 26S 7°65 7°65 -€°6S 6°65 6°65 €°8S S°4S 7°9S Z2°8S (ZA 
Be°Z4S S°8S 2£°8S 8B°SS T°6S T°6S 1°6S %°6S =7°6S €°6S 1°8S €°459 2°95 9°8S TZ 
9S TSS €°8S #7°8S 9°8S Z2°8S 8°8S 6°8S T°6S O°6S 6°25 T°LS O°9S Y°8S 02 
cls «T'SS 7°8S S°8S 4°8S 8°8S 6°8S 0°6S -0°6S 6°8S 9°46 8°9S 6°SS °8S 61 
s’is €°8S #°8S S°SS Z°8S 8°8S 6°S8S -L°6S #6°6S s°ss 7°45 7°9S 2°SS °8S BT 
cj'4S S°4S O'8S 1°8S E°8S E°SS 9°8S =6°SS -2°6S o°ss 2°95 O°9S S°SS °8S LI 
9°ss @°9S 9°96 2°99 6°9S O°4S E°LS 9°45 e°4S €°9S L°SS H°SS 9°8S 91 
6°7S s°Sc Z°SS 6°SS 1°9S 2°99 S°9S L°9S Z£°9S 6°SS S°SS 2°SS 9°8S ST 
B°es €°7S O'S B°HS O°SS Z2@°SS 7@°SS °SS 9°9¢ “2°SS 1°SS 1°SS Z°8S va 
+6°E€S +9°9S 46°7S +1°SS +€°SS +9°CS +9°CS 49°SS -6°SS #2°9S +9°9S +7°SS +8°7S +1°SS +2°8S €1 
67s €°€s LES LES O°VS WHS 77S HHS SHS 6°SS 7°SS 9°7S 29S 1°SS 8°SS rat 
LZ°us 2°@S S°%S 9°7S B°7S Bes OES ZES CES GES HHS LES HES O°SS 8°8S 11 
OI 

60 

80 

20 

90 

0) 

70 


#E°97 HOLY HO LY HE LY HE LY Hedy #S° Ly #2°LY FO'SY HE'S FO°TS #6°CS FOES F7°9S B7'6S £0 
OL?) 219 (2 Le PLP SG 9°L9 2-L£9) 8°27 40'S S89 T°eS «6°25 9°57 9S 26S *ZO0 
9°94 S'ly 9°49 9°44 B'ly 6°LH O'S” 1°87 E87 =B°SY E°2S YES H°7S L°9S 7°6S *10 
9°47 O'S 72°87 72'°8Y 7°89 7°87 =7°87 -S°8Y #S°8Y oes €°7S QO°SS O°LS S'6S #00 


00s 00% O02 oot oS S@ cl 9 € 2S c- S- Ot- Sc- Os- 


SSG Aequaadas 4 
(99>) saainjriaaduay, ueay ATAno}, 


LLO0S-NaSaNNNV 


227 


S°19 8°19 O°¢C9 72°29 €°¢C9 7°79 G°CO 9°C9 9°C9 O°'V9 O'ED O29 E°19 26S €°8S eH 


At}¥eq 
19E T9E T9E O9€ I9€ I9€ TI9€ E€1€ SEZ ZIT O9€ O9€ O9E O9€ O9E s40 50 
A9GUNnN 
€Z 
-9°6S -8°6S -0°09 -0°09 -Z°09 -€°09 -€°09 -#7°C9 “6°19 -6°19 -6°1T9 -8°O9 -°SS zz 
9°6S 9°65 8°6S 6°65 0°09 2°09 €°09 S°09 0°79 0°79 6°19 2°09 72°8S 1Z 
9°6S 8°6S 6°65 1°09 2°09 €°09 €°09 $°09 9°09 9°79 #€°79 7°79 «2°09 ~«~€°8S 0z 
€°6S 9°6S 6°65 1°09 7°09 $°09 9°09 9°09 4°09 6°79 2£°%9 9°79 9°09 7°8S 61 
€°6S 8°6S 1°09 4°09 4°09 6°09 I°1I9 2°19 €°19 S°€9 6°29 8°29 7°09 7°8S eT 
6°6S S°09 O°19 2°19 9°T9 8°19 6°19 O°79 0°29 0°79 «#8T°€9 8°79 €°09 Z2°8S LI 
Z°19 6°19 €°279 ¢°79 £°79 6°79 -0°€9 T°E9 T°E9 8°79 €°€9 8°79 7°09 T°SS 91 
6°T9 7°29 £°79 6°29 T°E9 T°ED E°€9 HED E°E9 Z°99 «© 2°€9 «6£°79 «1°09: «2°8S ST 
1°29 9°79 8°29 8°79 O'€9 T°E9 ZED E°E9 E°E9 £°99 Z°€9 9°79 8°6S Z2°BS val 
ge°19 €°79 $°29 2°79 8°79 6°79 O'€9 T°ED T°ED ong «1°€9 «S°79 9°6S 7°8S €1 a 
6°79 O°€9 72°€9 €°€9 S°E9 S°ED LED 6°€9 6°€9 #1°99 6°79 L°ED9 S°Z79 S°6S Z°8S ZI x 
€°9 6°79 72°S9 z°S9 S°S9 S*S9 2°59 «8°S9 ~«4£°S9 9°99 «$°S9 L°€9 «4°79 «S°6S «S°BS Il } 
oT 
60 
80 
4°49 69°49 «64°79 «68°79 «6°79 «6°79 «620°S9:)«6«1°S9 «6€*S9 «6S°S9 «69°79 «6719 «6€°09 «647°B8S «EBS 40 
Z°99 «86°79 «6°99 «679 «S79 «S79 «09°79 —L° 79 1°S9 1°29 6°09 T°09 2°8S Z'8S 90 
24°€9 «8°£9 6°€9 40°79 T°79 T°99 T°79 €E°49 9°79 0°79 6°09 6°6S 2°8S 47°8S sO 
g°79 O°€9 O°€9 2°E9 ZED E°E9 E°C9 #B°E9 6°€9 Z°19 9°09 Z2°6S T°8S *%°8S 70 
1°79 «49°79 «6S°%9 «6S°%@9 «OL°Z9 L279 8°79 €°€9 €°19 €°09 S'6S 8°45 7°8S *€0 
S°19 9°19 £°19 Z°19 6°19 6°19 6°T9 =9°Z9 2°19 1°09 7°65 9°45 4°8S ¥*Z0 
€°09 %°09 S°09 9°09 9°09 9°09 2°09 8°09 8°09 8°19 S°*19 T°09 T°6S E€°LS °8S *10 
¢°6S Z°6S 2°65 8°65 0°09 1°09 2°09 72°09 2°09 2°19 7°19 8°6S 6°8S £°45 9°8S ¥*00 


8S61 tequaadas ¢ 
(D9-) seanjeasdusy uray Ayanoy 


LLOOS-NaSCNNNV 


| SR ae eee Aiea es a 


Tey Ocv Ay éty7 ty O27 127 Ee L£S2 062 | A: en © 47] 127 Te? T@v sao 50 


Aa: un] 

T°s9 €°S9 ¥°S9 $°S9 9°S9 8°S9 6°S9 #2°99 1°99 7°S9 O°S9 O°f9 BSS ee 
@°s9 7°S9) «6S§°S9 «6£°S9: «6§°SO 66°S9 «(0°99 -£°99 7°99 #7°99 «S$°99 “£°50 #€°S9 3°29 LBS (xe 
S°S9 “£°SS 2°S9 G°99 1°99 2°99 2°99 €°99 7°99 6°99 72°49 6°S9 7°S9 9°29 8B°BS Te 
6°79 2°99 €°99 7°99 $°99 S°99 9°99 9°99 2°99 6°99 “2°29 1°99 7°S9 7°29 $8°SS oc 
8°69 1°99 1799 €799 €°99 "99 7°99 G°99' G°99 9°99 £°2#9 0°99 1°69 ¢:¢9 9°8S 61 
8°S? 1°99 2°99 €°99 7°99 S$°99 $°99 9°99 2°99 1°49 9°49 6°S5 1°S9 O'29 9°RS Si 
0799 2°99 €°99 S°99 9°99 £°99 8°99 8°99 8°99 9°49 6°49 6°S9 6°79 BIO L°8S LI 
6°S9 1°99 ¢°99 S*99 ¢°99 9°99 £°99 £°99 £°99 “2°49 6°49 8°S9 9°79 S°19 £°8S ST 
3°99 2°99 €°99 $°99 S°99 £°99 2°99 2°99 £°99 “£°49 6°49 2°S9 0°99 7°19 “£°8S SI 
£°s9 0°99 1°99 €°99 $°99 $°99 9°99 9°99 9°99 +2°49 €°149 9°99 7°E5 S°T9 $8°SS 1 
S°S9 8°S9 0°99 1°99 €°99 €°99 7°99 #8°99 6°99 €°79 S°€9 “£°19 1°6S €1 
T°s9 €°S9 7°S9 2°99 8°S9 6°89 0°99 2°99 0°99 O°79 €°€9 9°19 O°6S ca 
9°79 S°49 6°79 1°S9 1°S9 7°SO 7°S9 €°s9 £°€9 «1T°E9 7°19 Bes TI 
T7979 2°79 E°79 «6°79 «GHD «6L°H9 8°19 T°so 9°€9 T°ED9 7°19 6°9S ol 
s°€9 GEO 8°E9 O°79 O'79 2°79 €°79 +17°179 #0°S9 1°S9 7°€9 6°29 TIO 8°8S 60 
e°c79 O°'€9 7°E€9 7°E9 SEO OES B°ED G6°E9 1°79 S°79 L°79 O°f9 7°79 O°19 6°8S 10) 
a°7o 6€°%9 «6S°29 «69°89 «69°79 «66 °eS «62—0TED «6—TE9 «62°E9 «SED «69°E9 «62°29 «60°29 «66°09 «=—9°8S £0 
90 

“3°19 -6°19 -O°C9 -1°29 -2°%9 -€°29 -S°729 ~“S°€9 =8°79 =S°Z9 =7°79 =8°19 =Z2°6S SO 
eto 7°19 G°19 9°19 B19 6°19 6°19 2°29 o°€9 8°29 9°29 7°29 9°19 1°6S #70 
O°1I9 2°19 €°19 S°1I9 S°19 9°19 “£°19 6°19 0°29 8°29 6°29 9°29 7°29 S*19 1°6S %€0 
Z°19 «STS «2°19 «8°TS 6°19 619 O°2@9 2°29 e2@°eS E°E9 2ES L299 VCO S*I9 6°SS %70 
S°19 6°19 O°%@9 O°@9 2°29 E°279 7°29 9°79 B°TO 9°ED ZED 9°79 E'CS S*19 O°G6S #10 
g°09_ i'19 2°19 7°19 S°19 9°19 L2°19 6°19 #9°79 6°29 9°29 E°29 C29 VF'IS 6'SS +00 


8S61 Azaquegdes 9 


(D99o-) saainjersduay ueay “,TAnoy 
LLOOS-NASCNORV 


229 


Seana ine SLEEP Pg eeemnenEE=ounruae=o>~aenem=nepeeeeremmmnrerasirane=ameeienene=aeennerareeumeenn tae nae 


9°79 1°S9 2°S9 €°S9 ¥°S9 9°S9 9°S9 H°S9 €°69 Z°99 9°99 9°S9 2°S9 HED O65 “POT 


Aqrea 

GLE 62€ 6LE 62E 6Z€ = GLE 64€ “LSc €72 YEC GLE 624€ GLE GLE 6240 2:0 3° 

adcim: 

a 
€Z 

ce 

Té 

~“G°99 -B°G9 -S°S9 -9°S9 -1£°S9 -6°S9 -0°99 -1°99 ~$°99 -£°S9 -S°S9 -0°79 -S°6S 02 
a°s9 6°SS 1°99 2°99 €°99 $°99 9°99 $99 2°S9 ¥4°S9 6°€9 ¥7°6S 61 

v°S9 @°99 €°99 $°99 S°99 4°99 £°99 9°99 8°S9 S°S9 6°€9 €°6S ST 

9°o €°S9 S°SO9 9°S9 Z°SS 6°S9 6°S9 2°99 8°S9 «69°S9: «66°E9 «62°6S Lt 
o°S9 g°So 6°S9 1°99 7°99 4°99 S°99 8°99 0°99 9°S9 L°E9 2°6S oT 
B°97o 2£°S9 6°S9 1°99 2°99 €°99 7°99 0°29 1°99 8°S9 8B8°E9 2°6S ST 
Bye 9°S5 3°SS 0°99 1°99 72°99 €°99 9°49 47°99 2°S9 9°€9 T°6S vA 
£°79 S°S9 9°S9 8°S9 6°S9 1°99 27°99 #9°99 2°49 «67°99 «6©2°S9 «6Y"E9 «6T°6S €t 

T°SS5 6°S9 0°99 72°99 €°99 $°99 $*99 9°99 £°99 =S°49 24°49 2°99 47°89 =7°€9 «6°85 aT 

6°79 7°S9 S$°S9 £°S9 £°S9 6°S9 6°S9 6°S9 0°99 72°99 O°249 Z2°S9 O°S9 Z°ED 6°8S 11 

179 S°79 $°79 83°79 8°79 6°79 6°79 O°S9 O°S9 72°99 4°99 €°S9 B°79 Z°E9 B°BS oT 

yt9 L£°E9 6°f9 6°E9 O'V9 2°79 2°79 £°H9 7°79 9°S9 B°S9 1°S9 8°79 T°ED 8B'BS 60 

S°€9 G'E9 6°£9 O°79 I°79 2°79 E€°79 7°79 4°79 9°S9 8°S9 Z°S9 O°S9 T°ED 8°SS 80 

V°479 4°79 9°79 9°79 8°79 6°79 6°79 O°S9 O°S9 1°99 47°99 4°S9 O°S9 T°E9 8°8S ay) 

¥°79 9°79 8°79 B°7S O°S9 1°S9 2°S9 72°59 €°S9 1°99 1°99 €°S9 1°S9 2°€9 6°8S *90 

Y°79 L£°79 6°79 O°S9 1°S9 1°SO 72°S9 €°S9 €°S9 €°99 7°99 €°S9 I°S9 T°E9 8°8S *SO 

7°79 9°79 L°79 3°Y9 6°79 O°S9 1°S9 2°S9 7°S9 7°99 7°99 €°S9 7Z°S9 Z*E9 8°8S *170 

S°Ho L£°79 S°H9 6°79 O°S9 T°S9 7@°se €°S9 €°S9 1°99 €°99 ¥°S9 I1°S9 T°ED 9°SS ¥£0 

€°79 S°79 9°79 2°79 8°79 6°79 O°S9 O°S9 O°S9 6°S9 0°99 £€°S9 O0°S9 6°29 S’°8S *Z0 

6°V9 1°S9 %2°S9 €°S9 %°S9 $°S9 S*S9 S°S9 9°S9 S$°S9 £°99 7°S9 1°S9 TED 8°8BS 10 

2°S9 S'So S*S9 9°S9 £°S9 0°99 0°99 1°99 2°99 9°99 9°99 €°S9 6°79 O°£9 8°8S 00 


Dal 


3S f- Ss oI- SZ- os- 


007 


00g OOT O¢% SZ ras 9 


8S61 tequejdas / 
(D9-) Sseanjexedusay, ueayy ATinoy 


LLOOS -NASGNNNV 


230 


£19 BE" 29> OTOP ESTO OED EI CBI FEI OSLO OT NTO eb ate OE Se wwe 


Aqieg 

SIZ 81Z SIZ BIZ BIZ siz siz GIz OST Z IZ BIZ BIZ BIZ Biz #40 30 

AaQuMiy 

€z 

Zz 

IZ 

0z 

61 

QI 

+6509 +Z°19 #S5°19 49°19 46°19 40°29 46°29 44°29 45°29 FS°ES FL°49 45°99 40°49 +5°£9 40°09 LI 

Z*19 9°19 6°19 1°29 €°29 29 9°79 L°Z9 8°zZ9 6°E9 T°S9 L°99 4°49 9°C9 1°09 91 

S19 GIS Z°29 €°29 9°29 Z°Z9 6°29 T°E9 T°ED 1°79 €°S9 9°49 E°¥9 9°€9 1°09 SI 

#19 8°19 1°29 7z°Z9 4°79 $°z9 Z°Z9 9°29 O°f9 =6°€9 9°49 E°49 1°49 L°ED 1°09 v1 

T'19 StS 2°19 6°19 1°29 1°29 €°29 %°z9 $°z9 €°99 1°99 1°79 L'E9 0°09 El 
S09 6°09 O19 €°19 19 9°19 9°19 8°19 6°19 6°£9 0°79 1°49 $3°£9 0°09 ZI 
0°09 £°09 S°09 2°09 6°09 O°19 1°19 4°19 9°19 L°€9 Z'H9 £°79 6°£9 6°65 1S 

1°09 6°09 €°19 4°19 Z°19 6°19 0°29 1°z9 Z°z9 Z°49 S'H9 9°79 0°49 0°09 O1 

60 

80 

g'I9 1°29 9°%9 9°29 8'Z9 O°E9 T°ED Z‘E9 =z°E9 z°s9 £°S9 S°S9 1°79 8°65 40 

-1°C9 -0°99 -4°7o -9°49 -3°79 -0°S9 -z°S9 -4°S9 -8°99 -0°99 -9°S9 -z°49 -6°6S 90 

cn 

o°79 1°99 9°99 9°99 6°99 O'Z9 1°49 4°L9 #8°99 48°S9 +4°S9 +Z°79 40°09 ¥40 

9°79 S'€9 S°E9 1°89 9°49 S$°H9 £749 0°59 S°99 6°59 9°S0 1°99 6'6S £0 

179 1°56 $°S9 9°59 8°S9 6°59 0°99 €°99 S°49 9°99 6°S9 9°S© 1°79 6°65 xO 

10 

00 

a 
oc? GOY 002 ool os se zt 9 € 989 “ge “S2  “Oi= “cee. ‘os- a 


BS61 Aocuoadag ¢ 
(D09-) saanjzeaaduoy uvajy ATAnoyy 
LLOSS-NaSGNNWV 


Z°€9 «6S°E9 «9°E9 «62°ED «BED 66°ED 0°79 «—T°79 «62°79: «©«1°S9 «67°S9 «9°79 «=6E°79 «66°S9 «1°09 Pass 
1Feq 


761 761 761 761 761 761 €61 761 761 761 V6T %Y61T 61 761 761 $40 359 


€°99 7°79 89°99 «#=9°979 ~S$°79 «7°79 «9°79 «9°79 ~«L°79 ~€°S9 7°S9 «+7°S9 ~«€°S9 «(OTE §=6$°09 ral 
+0°S9 +1°S9 +2°S9 +6°S9 +7°S9 417°S9 4+5°S9 4+9°S9 4+9°S9 49°99 +9°99 +8°S9 +7°S9 +6°E9 +9°09 II 
8°79 O°S9 1°99 1°99 €°S9 €°S9 9°S9 9°S9 L°S9 9°99 $°99 L°S9 7°S9 8°E9 $°09 OT 


e’e9 yes 6S*EO 6L°ED «68°e9 «66°ES 
9°29 S°29 6°@9 T°ED 29 Z°E9 


0 1°s9 €°79 «1°79 
9 
6°79 1'ES €°f9 H7°E9 SED 9°f9 2° 
1 
Zz 
0 


) 9°6S £0 
“79 9°99 «8°99 «1°99 
79 

9 


2°6S 90 
8°6S sO 


9 
9 
6°79 S$°79 2°79 9 
9 8°6S *70 
9 
9 
9 
9 


o'l 
8°? 
a4 
£°S9 2°99 «6€°79) 68°R 
9 +6°S9 +2£°79 +1°79 +8°C 
9 8°S9 9°79 GED 8°? 
9 6°% 
9 O'e 


z°€9 S°€9 9°E9 S°ED 6°€9 0°99 
+0°EO +7°C9 +2°€9 +3°C9 +6°C9 41°79 + 
6°¢o e°€S S°eS 9°E9 B8°E9 6°E9 
“°to 42°79 «6°S9 «~OTf9 «€°EOD €°E9 SEO 9°E9 9°E9 
9°19 S°I9 6°19 0°29 1°29 2°29 €°29 $°29 9°29 


+6°6S #£0 
1°09 ¥¢c0 
1°09 #10 
Z°09 +00 


@°Ss9 6°€9 «=S°ED 
o°79 7°f9 €°E€9 


occ 00% cad oct oS SZ ral 9 


BS6T Aaqmezdas 6 
(99-) saanjerzadway, uray ATAnoy 


LLOOS-NISGNNNV 


232 


hoe Rca eos it Sd — Ya oe [= Lf = SS eo ett 2 a Pt Mr nice et OE een 5g cl ~ ci wr ey ee -_ Ww 


<yteq 


Zit ra Gs ett rae etl rags 9ST 1s os 9G €1l ell €1l €1l €1t sao 70 
azacunn 


€Z 
(aA 
1% 
07 
61 
gl 
LT 
91 
Sl 
91 
€1 
ra 
11 
ol 
60 
so 
*L0 
290 
2SO 
r18) 
#0 
¥70 
10 
0G 


Wow 


€°SS 7°SS ¥°SS S°SS 9°SS Z2°9S 6°9S L°6S 
8°SS 8°SS +6°SS +0°9S -0°9S 3°9S €£°6S £€°09 
€°9S 7°9G £°9S #L£°9S €°6S 72°09 
2£°o9S 83°9S O°4S =2°Ls T°6S T°O9 
LS TLS WLS 7°45 +E°LS s°cs 7°09 
S°45 9°49 9°49 L°L4G B°LS =0°6S 2°6S Z°19 


. 

. 
. 
. 
. 


. 
a 


. 
Ovwnn 
. 
. 
. 


° 


ase OOo00 
wunuo0vos 


ooocooco 
wwvouwvuoeo 


. 
. 


wn 

wo 

IN 
AAO HRN 
~wWwwonw 
MAI INN 
Noi nen 
re OW UMNY 
UMN WMO 

~m v 
NHonwnnn 
CIOMAKRON 
OnNWNNON 

. 
NNANNNN 
ww0wunww wo 
Qrnrwowowne 


7 


SS61 Aaqueidas ot 
(O9-) soanjertodwey ucos; 4{2no0}] 
LLOOS-NaSANNWVY 


233 


s°1s 
B°1s 
f°es 
8°1s 
o°esS 


“°1s 7°€S 
€°es S°es o°9S 
8°tS 6°%S 1°9S 
f°tS -7°7S s°es 
6°@S 


€°9s 
L°9s 
8°7S 
£°9S 


€°ss 
€°ss 
9° SS 
1°sSs 
#2°US +1°SS 47°SS 


8°9S 72°6S 
6°9S Z2°6S 
o°“4s 7°6S 
6°9S 0°6S 
#€°LS 49°65 


8S61 2equezdag {1 
(D9-) seanjeisdway ueay ATAnoy 
LLOOS -NaSCNOWNV 


234 


6°2S O°fS O°esS TES T 


€S T°€S ZES Bes Ges a» 


€Z 6” St wr4 92 


8S6T r9equejades ZT 
(Do-) saanjeasdway uvay ATAnoY 


LLOOS-NaSGNINV 


TES -7°€S Z°ES 7°HS 


€s 
"€S +9°ES -B°ES SES S°HS 
€s 
zs 


235 


AMUNDSEN-SCOTT 
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Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°c) 
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Hourly Mean Temperatures (-°C) 
24 October 1958 
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AMUNDSEN-SCOTT 


Hourly Mean Temperatures (-°C) 
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AMUNDSEN-SCOTT 
Hourly Mean Temperatures (-°C) 
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Hourly Mean Temperatures (-°c) 


6 November 1958 
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Hourly Mean Temperatures (-°c) 
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